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NUCLEIC ACID SEQUENCES FROM DROSOPHILA MELANOGASTER THAT 
ENCODE PROTEINS ESSENTIAL FOR LARVAL VIABILITY AND USES 

THEREOF 

This application claims the benefit of U.S. Provisional Application No. 60/262,351, 
filed January 18, 2001, incorporated herein by reference. 

FIELD OF INVENTION 

The present invention pertains to nucleic acid sequences isolated from Drosophila 
melanogasterthat encode proteins essential for larval viability. The invention particularly 
relates to methods of using these proteins as insecticide targets, based on this essentiality. 

BACKGROUND OF THE INVENTION 

Insects contribute or cause many human and animal diseases, and are responsible for 
substantial agricultural and property damage. The societal costs associated with insect pests- 
in dollars, time and suffering are monumental. The total worldwide market size for 
insecticide crop protection is over $5 billion. To combat these problems, insecticidal 
compounds have been developed and employed. 

The idea to use chemicals for insect control is not new. The scientific use of pesticides 
started with the introduction of arsenical insecticides and organic compounds such as tar, 
petroleum oils, and dinitrophenol emulsions at the end of the last century. But, the systematic 
search for synthetic organic insecticides was only launched after the discovery of the 
insecticidal properties of DDT in 1939. After World War H, chemical research concentrated 
mainly on chlorinated hydrocarbons and cyclodienes, which all require high rates of 
application and have a rather broad spectrum of activity. Most of them are persistent in the 
environment and may pose a significant risk for accumulation in the food chain. Today the 
use of these chemicals is very much restricted. 

From this point, the major emphasis in research has been given to organophosphates 
and carbamates, which are readily degradable in the environment with little tendency for 
bioaccumulation. The toxicity of these compounds varies within a broad range from medium 
to highly toxic. Organophosphates and carbamates are still widely use, although the 
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toxic ones are banned in certain countries. The formamidines have as their major advantage a 
different mode of action and their selectivity, which made them suitable for use in IPM 
(insect pest management) programs. They are easily degradable with no accumulation 
potential, but for toxicological reasons some have had to be withdrawn from the market. 

For the past decade, insecticide research has concentrated on leadfinding for new 
chemical structures interfering with new target mechanisms. The chances for success are 
rather remote, because the hurdles for the registration of a new insecticide are set very high. 
Toxicological aspects, insecticide resistance, environmental behavior, and IPM fitness are 
some of the critical factors that have to be considered together with economical factors. 

Novel insecticides can now be discovered using high-throughput screens that 
implement recombinant DNA technology. Proteins found to be essential to insect viability 
can be recombinantly produced through standard molecular biological techniques and utilized 
as insecticide targets in screens for novel inhibitors of the enzymes' activity. The novel 
inhibitors discovered through such screens may then be used as insecticides to control 
undesirable insect infestation. 

However, as the world population continues to grow, there will be increasing food 
shortages. Therefore, there exists continuing need to find new, effective and economic 
insecticides. 

SUMMARY OF THE INVENTION 

In view of these needs, it is one object of the invention to provide essential genes in 
insects such as Drosophila melanogaster. It is another object to provide the essential proteins 
encoded by these essential genes for assay development to identify inhibitory compounds 
with insecticidal activity. It is still another object of the present invention to provide an 
effective and beneficial method for identifying new or improved insecticides using the 
essential proteins of the invention. 

In furtherance of these and other objects, the present invention provides DNA 
molecules comprising nucleotide sequences isolated from Drosophila melcuiogaster that 
encode proteins essential for larval viability. The inventors are the first to demonstrate that 
the nucleotide sequences of the invention are essential for larval viability. This knowledge is 
exploited to provide novel insecticide modes of action. One advantage of the present 
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invention is that the proteins encoded by the essential nucleotide sequences provide the bases 
for assays designed to easily and rapidly identify novel insecticides. 

Disruption of the nucleotide sequences of the invention demonstrates that the activity of 
each corresponding encoded protein is essential for Drosophila larval viability. Genetic 
results show that when each nucleotide sequence of the invention is mutated in Drosophila, 
the resulting phenotype is larval lethal in the homozygous state. This demonstrates a critical 
role for the protein encoded by the mutated nucleotide sequence. This further implies that 
chemicals that inhibit the expression of the protein when in contact with insects are likely to 
have detrimental effects on insects and are potentially good insecticide candidates. The 
present invention therefore provides methods of using the disclosed nucleotide sequences or 
proteins encoded thereby to identify inhibitors thereof. The inhibitors can then be used as 
insecticides to kill undesirable insect populations where crops are grown, particularly 
agronomically important crops such as maize, and other cereal crops such as wheat, oats, rye, 
sorgum, rice, barley, millet, turf and forage grasses and the like, as well as cotton, sugar cane, 
sugar beet, oilseed rape, soybeans, vegetable crops and fruits. 

The present invention accordingly provides cDNA sequences derived from Drosophila 
melanogaster. In one embodiment, the present invention provides an isolated DNA molecule 
comprising a nucleotide sequence selected from the group consisting of the odd numbered 
SEQ ID NOs:l-73. In another embodiment, the present invention provides an isolated DNA 
molecule comprising a nucleotide sequence that encodes a protein selected from the group 
consisting of the even numbered SEQ ID NOs:2-74. 

The present invention also provides a chimeric construct comprising a promoter 
operatively linked to a DNA molecule according to the present invention, wherein the 
promoter is preferably functional in a eukaryote, wherein the promoter is preferably 
heterologous to the DNA molecule. The present invention further provides a recombinant 
vector comprising a chimeric construct according to the present invention, wherein said 
vector is capable of being stably transformed into a host cell. The present invention still 
further provides a host cell comprising a DNA molecule according to the present invention, 
wherein said DNA molecule is preferably expressible in the cell. The host cell is preferably 
selected from the group consisting of an insect cell, a yeast cell, and a prokaryotic cell. 

The present invention also provides proteins essential for Drosophila melanogaster 
larval viability. In one embodiment, the present invention provides an isolated protein 
comprising an amino acid sequence selected from the group consisting of the even numbered 
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SEQ ID NOs:2-74. In accordance with another embodiment, the present invention also 
relates to the recombinant production of proteins of the invention and methods of using the 
proteins of the invention in assays for identifying compounds that interact with the protein. 

In another preferred embodiment, the present invention describes a method for 
identifying chemicals having the ability to inhibit the activity of the disclosed proteins. In a 
preferred embodiment, the present invention provides a method for selecting compounds that 
interact with a protein of the invention, comprising: (a) expressing a DNA molecule 
according to the present invention to generate the corresponding protein of the invention, (b) 
testing a compound suspected of having the ability to interact with the protein expressed in 
step (a), and (c) selecting compounds that interact with the protein in step (b). 

Other objects and advantages of the present invention will become apparent to those 
skilled in the art and from a study of the following description of the invention and non- 
limiting examples. The entire contents of all publications mentioned herein are hereby 
incorporated by reference. 

BRIEF DESCRIPTION OF THE SEQUENCES IN THE SEQUENCE LISTING 

Odd numbered SEQ ID NOs:l-73 are nucleotide sequences described in the table 

below. 

Even numbered SEQ ID NOs:2-74 are protein sequences encoded by the immediately 
preceding nucleotide sequence, e.g., SEQ ID NO:2 is the protein encoded by the nucleotide 
sequence of SEQ ID NO:l, SEQ ID NO:4 is the protein encoded by the nucleotide sequence 
of SEQ ID NO:3, etc. 

SEQ ID NOs:75-87 are PCR primers. 
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Gene Name 



SUH 



BLAST 



NOT 



TARA 
CNK 



AGOl 



DUP 



GLYP 



OSA 
MCR 



geminin L [Xenopus laevis] 4e-06 
Expect = 0 Score =735 gi|1477785 (U60093) suppressor 
of hairless protein 1 [Xenopus laevis] 
6016932 Expect = l.e-110 Score =777 
gi|6016932|emb|CAB57836.1| (AL031667) dJ620Ell.la 
(novel Helicase C-terminal domain and SNF2 N-termi 
F5M15.23 [Arabidopsis] 5e-ll 
KIAA1063 protein [Homo sapiens] e-137 
Expect = l.e-06 Score =56.2 

gi|4008434jemb|CAA21644.1| (AL032640) predicted 
using Genefinder; cDNA EST yk416g4.5 comes from 
this 

gi|5051628|gb|AAD38322.1|AF047033_l (AF047033) 
sodium bicarbonate cotransporter 3 [Homo sapiens] 
gi|7503817|pir||T22427 hypothetical protein F49C5.4 - 
Caenorhabditis elegans >gi|3877329|emb|CAB04433.1| 
(Z81544) contains similarity to Pfam domain: PF00069 
(Eukaryotic protein kinase domain), Score=306.1,E- 
value=1.4e-88, N=l [Caenorhabditis elegans] Score = 
277 bits (702), Expect = 2e-73 
Y09022 gl653999 Human mRNA for Not56-like protein. 
M. musculus 1168457 Expect = l.e-24 Score =415.7 
gi|l 168457|sp|Q02357|ANKl_MOUSE ANKYPJN 
>gi|2119259|pir||I49502 ankyrin - mouse >gi)191940 
(M84756) 

synaptotagmin 5 [Homo sapiens] 2.3 



Expect = 2.e-47 Score =264.2 

gi|4151807|gb|AAD04568.1| (AF102854) membrane- 
associated guanylate kinase-interacting protein 2 Magu 
C. elegans 3877299 Expect = 0 Score =1256 
gi|3877299|emb|CAA93496.1| (Z69661) cDNA EST 
'. iMBL:D70203 comes from this gene; cDNA EST 
EMBL:D71003 

gi|7573546|emb|CAB87836.1| (AJ250122) putative 
CDT1 protein [Xenopus laevis] Score = 241 bits (609), 
Expect = 2e-62 
Expect = 0 Score =1252 gi|1836054|bbs|179296 (S82859) j 
alpha-l,4-glucan orthophosphate glycosyl transferase, 
myophosphorylas 

SWHLbeta protein [Homo sapiens] 2e-72 
KIAA1283 protein [Homo sapiens] 9e-05 
Expect = l.e-118 Score = 425 gi|2645S79 (AF034374) 
molybdenum cofactor biosynthesis protein A [Homo 
sapiens] 

Expect = 7.e-24 Score =186.6 

gi|3878582|emb|CAB01235.1| (Z77667) predicted using 
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Genefinder; similar to zinc-finger protein; cDNA 


43 


CT25884 




gi|664S069|sp|P50544|ACDV MOUSE ACYL-COA 
DEHYDROGENASE, VERY-LONG-CHAIN 
SPECIFIC,MrrOCHONDRIAL PREC 
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CT26690 


XBP1 


Remainders 2118500 Expect = 7.e-12 Score =73.4 








gij21 18500|pirJ|JC4857 hepatocarcinogenesis-related 
transcription factor - rat >gi|5596360|dbj|BAA82 


47 






CT27692 

• 




ExDect = 2 e-16 Score =87 4 

gi|46573 1|sd[P34276IYKJ2 CAEEL HYPOTHFTTCAJ 
36.9 KD PROTEIN C02D5.2 IN CHROMOSOME HI 
>gi|630504|Dir , 1 e-05 51 5 

eil5453696lreflNP 006323 111 interferon aamma- 
inducible protein 30 


j 49 






>gi|124495|sp|P13284|ENnP_^^ 


CT28625 


NOP5 


H saoiens 4680298 Exnect = 1 e-^rorp — \&A O 
oil4680298l^blAAD27610 1lAFT?^^<l 1 f AFT?'^'*^ 


51 






nucleolar protein NOP5/NOP58 [Homo sapiens] 


CT2S865 


HOW 


C elegans 1947005 Expect =5.e-75 Score =282 

j x / uuj ^/tljtul/u x y / ) MiiHjdx to eiegans iemaie 
geixTuine-speciric tumor suppressor LrLAJ-l Qc>jr.Cjo41 


53 


CT29244 




Sill protein [Mus musculus] 7e-31 


55 


CT29824 


RPL30 


Exnect =4 e-45 Score —1 80 ml4Snfi^1 lr^flr\TP nnno^n 1 H 
ribosomal protein L30 >gi|6677783|refl]SfP_.033 109. 1 1| 
ribosomal protein L 


57 


CT34960 






59 


CT36603 


Ubi- P 63E 


Expect =l.e-21 Score =202 gi|84834|pir|JJH0302 
polyubiquitin - tobacco hornworm (fragments) 


61 


CT37944 




M musculus 2494763 Fxneet =0 Srore — 
£il2494763lsr>lP70698lPVRO MOTT^F PTP ^YT>JTTTA^F 

(UTP-AMMONIA LIGASE) (CTP SYNTHETASE) 
>°illS153S7 HJ4Q 

H sapiens 4503133 0 783 gi|4503133(reflNP-001S96.1|| 
v-^xjt o yiilii<x£»c, v^ytiuiixc j-piime ixipnospnaie synineiase 


63 






>eiI131735lsDlPl 


CT382S0 


SNF4A&G 
GR 


AMP-activated protein kinase gamma2 subunit [Homo 
saniensl e-110 


65 


CT9393 


BcDNArG 
H08860 


Expect =5.e-86 319 gi|730984|sp|P40387|TPSl_SCHPO 
ALPHA ALPHA -TR EH A T OSF-PHOSPHATF 

x *■ 1 J- -U*)^ » ' **- xxn x IVLvl JuiJUVJJU ~JTT XX\— /e3JF XX^V X JLw 


67 


GH22170 




SYNTHASE [TJDP-FORMING] (TREHALOSE-6-P 




2.4 Y16752 g3757660 Human mRNA for secretagogin, 
complete cds. 0 


69 


GM02843 




9 AF047437 g3335129 Human sperm acrosomal protein 
mRNA, complete cds. 0 


71 


GMO3018 




0.03 MATERNAL PUMLLIO PROTEIN 
>gi|103349|pir||S22026 pumilio protein - fruit fly 
(Drosophila melanogaster) >gi|8394|emb|CAA44474| 








(X62589) pumilio [Drosophila melanogaster] 


73 


UNI1 


UNI1 
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DEFINITIONS 

For clarity, certain terms used in the specification are defined and used as follows: 

"Associated with / operatively linked" refer to two nucleic acid sequences that are 
related physically or functionally. For example, a promoter or regulatory DNA sequence is 
said to be "associated with" a DNA sequence that codes for an RNA or a protein if the two 
sequences are operatively linked, or situated such that the regulator DNA sequence will affect 
the expression level of the coding or structural DNA sequence. 

A "chimeric construct" is a recombinant nucleic acid sequence in which a promoter or 
regulatory nucleic acid sequence is operatively linked to, or associated with, a nucleic acid 
sequence that codes for an mRNA or which is expressed as a protein, such that the regulatory 
nucleic acid sequence is able to regulate transcription or expression of the associated nucleic 
acid sequence. The regulatory nucleic acid sequence of the chimeric construct is not normally 
operatively linked to the associated nucleic acid sequence as found in nature. 

Co-factor: natural reactant, such as an organic molecule or a metal ion, required in an 
enzyme-catalyzed reaction. A co-factor is e.g. NAD(P), riboflavin (including FAD and FMN), 
folate, molybdopterin, thiamin, biotin, lipoic acid, pantothenic acid and coenzyme A, S- 
adenosylmethionine, pyridoxal phosphate, ubiquinone, menaquinone. Optionally, a co-factor 
can be regenerated and reused. 

A "coding sequence" is a nucleic acid sequence that is transcribed into RNA such as 
mRNA, rRNA, tRNA, snRNA, sense RNA or antisense RNA. Preferably the RNA is then 
translated in an organism to produce a protein. 

Complementary: "complementary" refers to two nucleotide sequences that comprise 
antiparallel nucleotide sequences capable of pairing with one another upon formation of 
hydrogen bonds between the complementary base residues in the antiparallel nucleotide 
sequences. 

"Conservatively modified variations" of a particular nucleic acid sequence refers to 
those nucleic acid sequences that encode identical or essentially identical amino acid 
sequences, or where the nucleic acid sequence does not encode an amino acid sequence, to 
essentially identical sequences. Because of the degeneracy of the genetic code, a large number 
of functionally identical nucleic acids encode any given polypeptide. For instance the codons 
CGT, CGC, CGA, CGG, AGA, and AGG all encode the amino acid arginine. Thus, at every 
position where an arginine is specified by a codon, the codon can be altered to any of the 
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corresponding codons described without altering the encoded protein. Such nucleic acid 
variations are "silent variations" which are one species of "conservatively modified 
variations." Every nucleic acid sequence described herein which encodes a protein also 
describes every possible silent variation, except where otherwise noted. One of skill will 
recognize that each codon in a nucleic acid (except ATG, which is ordinarily the only codon 
for methionine) can be modified to yield a functionally identical molecule by standard 
techniques. Accordingly, each "silent variation" of a nucleic acid which encodes a protein is 
implicit in each described sequence. 

Furthermore,, one of skill will recognize that individual substitutions deletions or 
additions that alter, add or delete a single amino acid or a small percentage of amino acids 
(typically less than 5%, more typically less than 1%) in an encoded sequence are 
"conservatively modified variations," where the alterations result in the substitution of an 
amino acid with a chemically similar amino acid. Conservative substitution tables providing 
functionally similar amino acids are well known in the art. The following five groups each 
contain amino acids that are conservative substitutions for one another: Aliphatic: Glycine 
(G), Alanine (A), Valine (V), Leucine (L), Isoleucine (I); Aromatic: Phenylalanine (F), 
Tyrosine (Y), Tryptophan (W); Sulfur-containing: Methionine (M), Cysteine (C); Basic: 
Arginine (R), Lysine (K), Histidine (H); Acidic: Aspartic acid (D), Glutamic acid (E), 
Asparagine (N), Glutamine (Q). See also, Creighton (1984) Proteins, W.H. Freeman and 
Company. In addition, individual substitutions, deletions or additions which alter, add or 
delete a single amino acid or a small percentage of amino acids in an encoded sequence are 
also "conservatively modified variations." 

DNA Shuffling: DNA shuffling is a method to rapidly, easily and efficiently introduce 
mutations or rearrangements, preferably randomly, in a DNA molecule or to generate 
exchanges of DNA sequences between two or more DNA molecules, preferably randomly. - 
The DNA molecule resulting from DNA shuffling is a shuffled DNA molecule that is a non- 
naturally occurring DNA molecule derived from at least one template DNA molecule. The 
shuffled DNA encodes an enzyme modified with respect to the enzyme encoded by the 
template DNA, and preferably has an altered biological activity with respect to the enzyme 
encoded by the. template DNA. 

Enzyme/Protein Activity: means herein the ability of an enzyme (or protein) to catalyze 
the conversion of a substrate into a product. A substrate for the enzyme comprises the natural 
substrate of the enzyme but also comprises analogues of the natural substrate, which can also 
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be converted, by the enzyme into a product or into an analogue of a product. The activity of 
the enzyme is measured for example by determining the amount of product in the reaction 
after a certain period of time, or by determining the amount of substrate remaining in the 
reaction mixture after a certain period of time. The activity of the enzyme is also measured 
by determining the amount of an unused co-factor of the reaction remaining in the. reaction 
mixture after a certain period of time or by determining the amount of used co-factor in the 
reaction mixture after a certain period of time. The activity of the enzyme is also measured 
by determining the amount of a donor of free energy or energy-rich molecule (e.g. ATP, 
phosphoenolpyruvate, acetyl phosphate or phosphocreatine) remaining in the reaction mixture 
after a certain period of time or by determining the amount of a used donor of free energy or 
energy-rich molecule (e.g. ADP, pyruvate, acetate or creatine) in the reaction mixture after a 
certain period of time. 

Essential: an "essential" Drosophila melanogaster nucleotide sequence is a nucleotide 
sequence encoding a protein such as e.g. a biosynthetic enzyme, receptor, signal transduction 
protein, structural gene product, or transport protein that is essential to the growth or survival 
of the insect. 

Expression Cassette: "Expression cassette" as used herein means a DNA sequence 
capable of directing expression of a particular nucleotide sequence in an appropriate host cell, 
comprising a promoter operatively linked to the nucleotide sequence of interest which is 
operatively linked to termination signals. It also typically comprises sequences required for 
proper translation of the nucleotide sequence. The coding region usually codes for a protein of 
interest but may also code for a functional RNA of interest, for example antisense RNA or a 
nontranslated RNA, in the sense or antisense direction. The expression cassette comprising 
the nucleotide sequence of interest may be chimeric, meaning that at least one of its 
components is heterologous with respect to at least one of its other components. The 
expression cassette may also be one which is naturally occurring but has been obtained in a 
recombinant form useful for heterologous expression. Typically, however, the expression 
cassette is heterologous with respect to the host, i.e., the particular DNA sequence of the 
expression cassette does not occur naturally in the host cell and must have been introduced 
into the host cell or an ancestor of the host cell by a transformation event. The expression of 
the nucleotide sequence in the expression cassette may be under the control of a constitutive 
promoter or of an inducible promoter which initiates transcription only when the host cell is 
exposed to some particular external stimulus. In the case of a multicellular organism, such as 
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an insect, the promoter can also be specific to a particular tissue or organ or stage of 
development. 

Gene: the term "gene" is used broadly to refer to any segment of DNA associated with 
a biological function. Thus, genes include coding sequences and/or the regulatory sequences 
required for their expression. Genes also include nonexpressed DNA segments that, for 
example, form recognition sequences for other proteins. Genes can be obtained from a variety 
of sources, including cloning from a source of interest or synthesizing from known or 
predicted sequence information, and may include sequences designed to have desired 
parameters. 

Heterologous/exogenous; The terms "heterologous" and "exogenous" when used 
herein to refer to a nucleic acid sequence (e.g. a DNA sequence) or a gene, refer to a sequence 
that originates from a source foreign to the particular host cell or, if from the same source, is 
modified from its original form. Thus, a heterologous gene in a host cell includes a gene that 
is endogenous to the particular host cell but has been modified through, for example, the use 
of DNA shuffling. The terms also include non-naturally occurring multiple copies of a 
naturally occurring DNA sequence. Thus, the terms refer to a DNA segment that is foreign or 
heterologous to the cell, or homologous to the cell but in a position within the host cell 
nucleic acid in which the element is not ordinarily found. Exogenous DNA segments are 
expressed to yield exogenous polypeptides. 

A "homologous" nucleic acid (e.g. DNA) sequence is a nucleic acid (e.g. DNA) 
sequence naturally associated with a host cell into which it is introduced. 

The terms "identical" or percent "identity" in the context of two or more nucleic acid 
or protein sequences, refer to two or more sequences or subsequences that are the same or 
have a specified percentage of amino acid residues or nucleotides that are the same, when 
compared and aligned for maximum correspondence, as measured using one of the following 
sequence comparison algorithms or by visual inspection. 

Inhibitor: a chemical substance that inactivates the enzymatic activity of an enzyme 
(or protein) of interest. The term "insecticide" is used herein to define an inhibitor when 
applied to an insect at any stage of development. 

Insecticide: a chemical substance used to kill or inhibit the growth or viability of 
insects at any stage of development. 
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Interaction: quality or state of mutual action such that the effectiveness or toxicity of 
one protein or compound on another protein is inhibitory (antagonists) or enhancing 
(agonists). 

A nucleic acid sequence is "isocoding with" a reference nucleic acid sequence when 
the nucleic acid sequence encodes a polypeptide having the same amino acid sequence as the 
polypeptide encoded by the reference nucleic acid sequence. 

An "isolated" nucleic acid molecule or an isolated enzyme is a nucleic acid molecule 
or enzyme that, by the hand of man, exists apart from its native environment and is therefore 
not a product of nature. An isolated nucleic acid molecule or enzyme may exist in a purified 
form or may exist in a non-native environment such as, for example, a recombinant host cell. 

Mature Protein: protein that is normally targeted to a cellular organelle and from 
which the transit peptide has been removed 

Minimal Promoter: promoter elements, particularly a TATA element, that are inactive 
or that have greatly reduced promoter activity in the absence of upstream activation. In the 
presence of a suitable transcription factor, the minimal promoter functions to permit 
transcription. 

Modified Enzyme Activity: enzyme activity different from that which naturally occurs 
in an insect (i.e. enzyme activity that occurs naturally in the absence of direct or indirect 
manipulation of such activity by man), which is tolerant to inhibitors that inhibit the naturally 
occurring enzyme activity. 

Native: refers to a gene that is present in the genome of an untransformed insect cell. 

Naturally occurring: the term "naturally occurring" is used to describe an object that can 
be found in nature as distinct from being artificially produced by man. For example, a protein 
or nucleotide sequence present in an organism (including a virus), which can be isolated from 
a source in nature and which has not been intentionally modified by man in the laboratory, is 
naturally occurring. 

Nucleic acid: the term "nucleic acid" refers to deoxyribonucleotides or ribonucleotides 
and polymers thereof in either single- or double-stranded form. Unless specifically limited, 
the term encompasses nucleic acids containing known analogues of natural nucleotides which 
have similar binding properties as the reference nucleic acid and are metabolized in a manner 
similar to naturally occurring nucleotides. Unless otherwise indicated, a particular nucleic 
acid sequence also implicitly encompasses conservatively modified variants thereof (e.g. 
degenerate codon substitutions) and complementary sequences and as well as the sequence 
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explicitly indicated. Specifically, degenerate codon substitutions may be achieved by 
generating sequences in which the third position of one or more selected (or all) codons is 
substituted with mixed-base and/or deoxyinosine residues (Batzer et al, Nucleic Acid Res. 
19: 5081 (1991); Ohtsuka et al., J. Biol. Chern. 260: 2605-2608 (1985); Rossolini et al.Mol 
Cell. Probes 8: 91-98 (1994)). The terms "nucleic acid" or "nucleic acid sequence" may also 
be used interchangeably with gene, cDNA, and mRNA encoded by a gene. 
"ORF" means open reading frame. 

Purified: the term "purified," when applied to a nucleic acid or protein, denotes that 
the nucleic acid or protein is essentially free of other cellular components with which it is 
associated in the natural state. It is preferably in a homogeneous state although it can be in 
either a dry or aqueous solution. Purity and homogeneity are typically determined using 
analytical chemistry techniques such as polyacrylamide gel electrophoresis or high 
performance liquid chromatography. A protein which is the predominant species present in a 
preparation is substantially purified. The term "purified" denotes that a nucleic acid or 
protein gives rise to essentially one band in an electrophoretic gel. Particularly, it means that 
the nucleic acid or protein is at least about 50% pure, more preferably at least about 85% 
pure, and most preferably at least about 99% pure. 

Two nucleic acids aire "recombined" when sequences from each of the two nucleic 
acids are combined in a progeny nucleic acid. Two sequences are "directly" recombined when 
both of the nucleic acids are substrates for recombination. Two sequences are "indirectly 
recombined" when the sequences are recombined using an intermediate such as a cross-over 
oligonucleotide. For indirect recombination, no more than one of the sequences is an actual 
substrate for recombination, and in some cases, neither sequence is a substrate for 
recombination. 

"Regulatory elements" refer to sequences involved in controlling the expression of a 
nucleotide sequence. Regulatory elements comprise a promoter operatively linked to the 
nucleotide sequence of interest and termination signals. They also typically encompass 
sequences required for proper translation of the nucleotide sequence. 

Significant Increase: an increase in enzymatic activity that is larger than the margin of 
error inherent in the measurement technique, preferably an increase by about 2-fold or greater 
of the activity of the wild-type enzyme in the presence of the inhibitor, more preferably an 
increase by about 5-fold or greater, and most preferably an increase by about 10-fold or 
greater. 
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Substantially identical: the phrase "substantially identical/ 1 in the context of two 
nucleic acid or protein sequences, refers to two or more sequences or subsequences that have 
at least 60%, preferably 80%, more preferably 90, even more preferably 95%, and most 
preferably at least 99% nucleotide or amino acid residue identity, when compared and aligned 
for maximum correspondence, as measured using one of the following sequence comparison 
algorithms or by visual inspection. Preferably, the substantial identity exists over a region of 
the sequences that is at least about 50 residues in length, more preferably over a region of at 
least about 100 residues, and most preferably the sequences are substantially identical over at 
least about 150 residues. In an especially preferred embodiment, the sequences are 
substantially identical over the entire length of the coding regions. Furthermore, substantially 
identical nucleic acid or protein sequences perform substantially the same function. 

For sequence comparison, typically one sequence acts as a reference sequence to 
which test sequences are compared. When using a sequence comparison algorithm, test and 
reference sequences are input into a computer, subsequence coordinates are designated if 
necessary, and sequence algorithm program parameters are designated. The sequence 
comparison algorithm then calculates the percent sequence identity for the test sequence(s) 
relative to the reference sequence, based on the designated program parameters. 

Optimal alignment of sequences for comparison can be conducted, e.g., by the local 
homology algorithm of Smith & Waterman, Adv. Appl. Math. 2: 482 (1981), by the homology 
alignment algorithm of Needleman & Wunsch, 7. Mol Biol 48: 443 (1970), by the search for 
similarity method of Pearson & Lipman, Proc. Natl. Acad. Sci. USA 85: 2444 (1988), by 
computerized implementations of these algorithms (GAP, BESTFTT, FASTA, and TFASTA 
in the Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Dr., 
Madison, WI), or by visual inspection (see generally, Ausubel et al, infra). 

One example of an algorithm that is suitable for determining percent sequence identity 
and sequence similarity is the BLAST algorithm, which is described in Altschul et al, J. Mol 
Biol 215: 403-410 (1990). Software for performing BLAST analyses is publicly available 
through the National Center for Biotechnology Information on the world wide web at 
ncbi.nlm.nih.gov/. This algorithm involves first identifying high scoring sequence pairs 
(HSPs) by identifying short words of length W in the query sequence, which either match or 
satisfy some positive-valued threshold score T when aligned with a word of the same length 
in a database sequence. T is referred to as the neighborhood word score threshold (Altschul et 
al, 1990). These initial neighborhood word hits act as seeds for initiating searches to find 
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longer HSPs containing them. The word hits are then extended in both directions along each 
sequence for as far as the cumulative alignment score can be increased. Cumulative scores 
are calculated using, for nucleotide sequences, the parameters M (reward score for a pair of 
matching residues; always > 0) and N (penalty score for mismatching residues; always < 0). 
For amino acid sequences, a scoring matrix is used to calculate the cumulative score. 
Extension of the word hits in each direction are halted when the cumulative alignment score 
falls off by the quantity X from its maximum achieved value, the cumulative score goes to 
zero or below due to the accumulation of one or more negative-scoring residue alignments, or 
the end of either sequence is reached. The BLAST algorithm parameters W, T, and X 
determine the sensitivity and speed of the alignment. The BLASTN program (for nucleotide 
sequences) uses as defaults a wordlength (W) of 11, an expectation (E) of 10, a cutoff of 100, 
M=5, N=-4, and a comparison of both strands. For amino acid sequences, the BLASTP 
program uses as defaults a wordlength (W) of 3, an expectation (E) of 10, and the 
BLOSUM62 scoring matrix (see Henikoff & Henikoff, Proc. Natl Acad ScL USA 89: 10915 
(1989)). 

In addition to calculating percent sequence identity, the BLAST algorithm also 
performs a statistical analysis of the similarity between two sequences (see, e.g., Karlin & 
Altschul, Proc. Natl Acad. Sci. USA 90: 5873-5787 (1993)). One measure of similarity 
provided by the BLAST algorithm is the smallest sum probability (P(N)), which provides an 
indication of the probability by which a match between two nucleotide or amino acid 
sequences would occur by chance. For example, a test nucleic acid sequence is considered 
similar to a reference sequence if the smallest sum probability in a comparison of the test 
nucleic acid sequence to the reference nucleic acid sequence is less than about 0.1, more 
preferably less than about 0.01, and most preferably less than about 0.001. 

Another indication that two nucleic acid^sequences are substantially identical is that 
the two molecules hybridize to each other under stringent conditions. The phrase "hybridizing 
specifically to" refers to the binding, duplexing, or hybridizing of a molecule only to a 
particular nucleotide sequence under stringent conditions when that sequence is present in a 
complex mixture (e.g., total cellular) DNA or RNA. "Bind(s) substantially" refers to 
complementary hybridization between a probe nucleic acid and a target nucleic acid and 
embraces minor mismatches that can be accommodated by reducing the stringency of the 
hybridization media to achieve the desired detection of the target nucleic acid sequence. 
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"Stringent hybridization conditions" and "stringent hybridization wash conditions" in 
the context of nucleic acid hybridization experiments such as Southern and Northern 
hybridizations are sequence dependent, and are different under different environmental 
parameters. Longer sequences hybridize specifically at higher temperatures. An extensive 
guide to the hybridization of nucleic acids is found in Tijssen (1993) Laboratory Techniques 
in Biochemistry and Molecular Biology-Hybridization with Nucleic Acid Probes part I 
chapter 2 "Overview of principles of hybridization and the strategy of nucleic acid probe 
assays" Elsevier, New York. Generally, highly stringent hybridization and wash conditions 
are selected to be about 5°C lower than the thermal melting point (Tm) for the specific 
sequence at a defined ionic strength and pH. Typically, under "stringent conditions" a probe 
will hybridize to its target subsequence, but to no other sequences. 

The T m is the temperature (under defined ionic strength and pH) at which 50% of the 
target sequence hybridizes to a perfectly matched probe. Very stringent conditions are 
selected to be equal to the T m for a particular probe. An example of stringent hybridization 
conditions for hybridization of complementary nucleic acids which have more than 100 
complementary residues on a filter in a Southern or northern blot is 50% formamide with 1 
mg of heparin at 42°C, with the hybridization being carried out overnight. An example of 
highly stringent wash conditions is 0.1 5M NaCl at 72°C for about 15 minutes. An example of 
stringent wash conditions is a 0.2x SSC wash at 65°C for 15 minutes {see, Sambrook, infra, 
for a description of SSC buffer). Often, a high stringency wash is preceded by a low 
stringency wash to remove background probe signal. An example medium stringency wash 
for a duplex of, e.g., more than 100 nucleotides, is Ix SSC at 45°C for 15 minutes. An 
example low stringency wash for a duplex of, e.g., more than 100 nucleotides, is 4-6x SSC at 
40°C for 15 minutes. For short probes {e.g., about 10 to 50 nucleotides), stringent conditions 
typically involve salt concentrations of less than about 1.0 M Na ion, typically about 0.01 to 
1.0 M Na ion concentration (or other salts) at pH 7.0 to 8.3, and the temperature is typically at 
least about 30°C. Stringent conditions can also be achieved with the addition of destabilizing 
agents such as formamide. In general, a signal to noise ratio of 2x (or higher) than that 
observed for an unrelated probe in the particular hybridization assay indicates detection of a 
specific hybridization. Nucleic acids that do not hybridize to each other under stringent 
conditions are still substantially identical if the proteins that they encode are substantially 
identical. This occurs, e.g., when a copy of a nucleic acid is created using the maximum 
codon degeneracy permitted by the genetic code. 
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The following are examples of sets of hybridization/wash conditions that may be used 
to clone homologous nucleotide sequences that are substantially identical to reference 
nucleotide sequences of the present invention: a reference nucleotide sequence preferably 
hybridizes to the reference nucleotide sequence in 7% sodium dodecyl sulfate (SDS), 0.5 M 
NaP0 4 , 1 mM EDTA at 50°C with washing in 2X SSC, 0.1% SDS at 50°C, more desirably in 
1% sodium dodecyl sulfate (SDS), 0.5 M NaP0 4 , 1 mM EDTA at 50°C with washing in IX 
SSC, 0.1% SDS at 50°C, more desirably still in 7% sodium dodecyl sulfate (SDS), 0.5 M 
NaP0 4 , 1 mM EDTA at 50°C with washing in 0.5X SSC, 0.1% SDS at 50°C, preferably in 
7% sodium dodecyl sulfate (SDS), 0.5 M NaP0 4 , 1 mM EDTA at 50°C with washing in 0.1X 
SSC, 0.1% SDS at 50°C, more preferably in 7% sodium dodecyl sulfate (SDS), 0.5 M 
NaP0 4 , 1 mMEDTA at 50°C with washing in 0.1X SSC, 0.1% SDS at 65°C. 

A further indication that two nucleic acid sequences or proteins are substantially 
identical is that the protein encoded by the first nucleic acid is immunologically cross reactive 
with, or specifically binds to, the protein encoded by the second nucleic acid. Thus, a protein 
is typically substantially identical to a second protein, for example, where the two proteins 
differ only by conservative substitutions. 

The phrase "specifically (or selectively) binds to an antibody," or "specifically (or 
selectively) immunoreactive with," when referring to a protein or peptide, refers to a binding 
reaction which is determinative of the presence of the protein in the presence of a 
heterogeneous population of proteins and other biologies. Thus, under designated 
immunoassay conditions, the specified antibodies bind to a particular protein and do not bind 
in a significant amount to other proteins present in the sample. Specific binding to an 
antibody under such conditions may require an antibody that is selected for its specificity for 
a particular protein. For example, antibodies raised to the protein with the amino acid 
sequence encoded by any of the nucleic acid sequences of the invention can be selected to 
obtain antibodies specifically immunoreactive with that protein and not with other proteins 
except for polymorphic variants. A variety of immunoassay formats may be used to select 
antibodies specifically immunoreactive with a particular protein. For example, solid-phase 
ELISA immunoassays, Western blots, or immunohistochemistry are routinely used to select 
monoclonal antibodies specifically immunoreactive with a protein. See Harlow and Lane 
(1988) Antibodies, A Laboratory Manual, Cold Spring Harbor Publications, New York 
"Harlow and Lane"), for a description of immunoassay formats and conditions that can be 
used to determine specific immunoreactivity. Typically a specific or selective reaction will be 
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at least twice background signal or noise and more typically more than 10 to 100 times 
background. 

A "subsequence" refers to a sequence of nucleic acids or amino acids that comprise a 
part of a longer sequence of nucleic acids or amino acids (e.g., protein) respectively. 

"Synthetic" refers to a nucleotide sequence comprising structural characters that are 
not present in the natural sequence. For example, an artificial sequence that resembles more 
closely the G+C content and the normal codon distribution of dicot and/or monocot genes is 
said to be synthetic. 

Substrate: a substrate is the molecule that an enzyme naturally recognizes and 
converts to a product in the biochemical pathway in which the enzyme naturally carries out its 
function, or is a modified version of the molecule, which is also recognized by the enzyme 
and is converted by the enzyme to a product in an enzymatic reaction similar to the naturally- 
occurring reaction. 

Target gene: A "target gene" is any gene in an insect cell. For example, a target gene 
is a gene of known function or is a gene whose function is unknown, but whose total or 
partial nucleotide sequence is known. Alternatively, the function of a target gene and its 
nucleotide sequence are both unknown. A target gene is a.native gene of the insect cell or is a 
heterologous gene that had previously been introduced into the insect cell or a parent cell of 
said insect cell, for example by genetic transformation. A heterologous target gene is stably 
integrated in the genome of the insect cell or is present in the insect cell as an 
extrachromosomal molecule, e.g. as an autonomously replicating extrachromosomal 
molecule. 

Transformation: a process for introducing heterologous DNA into a cell, tissue, or 
insect. Transformed cells, tissues, or insects are understood to encompass not only the end 
product of a transformation process, but also transgenic progeny thereof. 

"Transformed," "transgenic," and "recombinant" refer to a host organism such as a 
bacterium or a plant into which a heterologous nucleic acid molecule has been introduced. 
The nucleic acid molecule can be stably integrated into the genome of the host or the nucleic 
acid molecule can also be present as an extrachromosomal molecule. Such an 
extrachromosomal molecule can be auto-replicating. Transformed cells, tissues, or plants are 
understood to encompass not only the end product of a transformation process, but also 
transgenic progeny thereof. A "non-transformed," "non-transgenic " or "non-recombinant" 
host refers to a wild-type organism, e.g., a bacterium or plant, which does not contain the 
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heterologous nucleic acid molecule. 

Viability: "viability" as used herein refers to a fitness parameter of an insect. Insects 
are assayed for their homozygous performance of Drosophila larval development, indicating 
which proteins are indispensable to maintain larval life in Drosophila. 

DETAILED DESCRIPTION OF THE INVENTION 

I. Identification Of Essential Drosophila melanogaster Nucleotide Sequences Using 
Transposable Element Insertion Mutagenesis 

As shown in the examples below, the identification of novel nucleotide sequences, as 
well as the essentiality of the nucleotide sequences for normal insect viability, have been 
demonstrated in Drosophila using P-element transposable insertion mutagenesis. Having 
established the essentiality of the function of the encoded proteins in Drosophila and having 
identified the nucleotide sequences encoding these essential proteins, the inventors thereby 
provide an important and sought-after tool for new insecticide development. 

A lethal phenotype caused by insertion of a P-element indicates that the affected 
nucleotide sequence codes for an essential protein in the insect. The characterization of the 
insertion site using flanking sequence DNA is needed to associate an individual larval lethal 
line with specific nucleotide sequences. Genomic DNA adjacent to the 5' and/or 3' end of the 
P-element from the insertion line is generated using inverse PCR. 

II. Determining The Complete Coding Sequences Of The Essential Drosophila 
Nucleotide Sequences 

The essential Drosophila nucleotide sequences are identified by isolating nucleotide 
sequences flanking the P-element insertion and aligning that sequence with genomic 
Drosophila sequence obtained from the Celera Drosophila database. The protein prediction 
for each genomic region is obtained by use of an exon algorithm program such as GeneMark. 
All exon algorithm programs currently used for prediction of proteins are susceptible to 
inaccuracies, including incomplete predictions of coding sequences, missing alternative splice 
variants, combining of nearby exons of adjacent genes, and mistranslation at intron-exon 
borders. The prediction of a complete coding sequence can be confirmed by several methods 
including polymerase chain reaction (PCR) amplification using the 5' and 3' sequence to 
verify the message, reverse transcription PCR (rtPCR) using an oligonucleotide internal 
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sequence to identify the 5' and/or 3' end, and screening of cDNA libraries from insect tissues 
with probes made from a particular sequence to isolate a true full-length clone. To confirm 
that the message size is accurate, a Northern blot can be hybridized with a probe from the 
nucleotide sequence. In addition, matches to the Drosophila EST database helps to confirm 
existence of message and gives information about the temporal and spatial pattern of 
expression. Mutation-causing P elements are known to preferentially cluster in the 5' region 
of affected genes (Spradling et al, Proc. Natl Acad. Sci. USA 92: 10824-10830 (1995)), a 
tendency that increases the chance of recovering overlaps between short flanking sequences 
and 5' ESTs. The present invention therefore provides a number of essential nucleotide 
sequences as well as the amino acid sequences encoded thereby. cDNA clone sequences are 
set forth in odd numbered SEQ ID NOs:l-73. The corresponding encoded amino acid 
sequences are set forth in even numbered SEQ ID NOs:2-74. 

The isolated gene sequences disclosed herein may be manipulated according to 
standard genetic engineering techniques to suit any desired purpose. For example, an entire 
Drosophila gene sequence or portions thereof may be used as a probe capable of specifically 
hybridizing to coding sequences and messenger RNAs. To achieve specific hybridization 
under a variety of conditions, such probes include, e.g. sequences that are unique among 
insect nucleotide sequences for a particular protein of interest and are at least 10 nucleotides 
in length, preferably at least 20 nucleotides in length, and most preferably at least 50 
nucleotides in length. Such probes are used to amplify and analyze related nucleotide 
sequences from a chosen organism via PCR. This technique is useful to isolate additional 
insect nucleotide sequences from a desired organism or as a diagnostic assay to determine the 
presence of particular nucleotide sequences in an organism. This technique also is used to 
detect the presence of altered nucleotide sequences associated with a particular condition of 
interest such as insecticide tolerance, poor health, etc. 

Gene-specific hybridization probes also are used to quantify levels of a particular gene 
mRNA in an insect using standard techniques such as Northern blot analysis. This technique 
is useful as a diagnostic assay to detect altered levels of gene expression that are associated 
with particular conditions such as enhanced tolerance to insecticides that target a particular 
gene. 
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HI. Recombinant Production Of Protein And Uses Thereof 

For recombinant production of a protein of the invention in a host organism, a 
nucleotide sequence encoding the protein is inserted into an expression cassette designed for 
the chosen host and introduced into the host where it is recombinantiy produced The choice 
of the specific regulatory sequences such as promoter, signal sequence, 5' and 3' untranslated 
sequence, and enhancer appropriate for the chosen host is within the level of the skill of the 
routineer in the art. The resultant molecule, containing the individual elements linking in the 
proper reading frame, is inserted into a vector capable of being transformed into the host cell. 
Suitable expression vectors and methods for recombinant production of proteins are well 
known for host organisms such as E. colU yeast, and insect cells (see, e.g., Lucknow and 
Summers, Bio/T echnol. 6:47 (1988)). Additional suitable expression vectors are baculovirus 
expression vectors, e.g., those derived from the genome of Autographica californica nuclear 
polyhedrosis virus (AcMNPV). A preferred baculovirus/insect system is PVL1392(3) used to 
transfect Spodopterafrugiperda SF9 cells (ATCC) in the presence of linear Autographica 
californica baculovirus DNA (Phramingen, San Diego, CA). The resulting virus is used to 
infect HighFive Tricoplusia ni cells (Invitrogen, La Jolla, CA). 

Recoinbinantly produced proteins are isolated and purified using a variety of standard 
techniques. The actual techniques used vary depending upon the host organism used, whether 
the protein is designed for secretion, and other such factors. Such techniques are well known 
to the skilled artisan {see, e.g. chapter 16 of Ausubel, F. et aL, "Current Protocols in 
Molecular Biology", pub. by John Wiley & Sons, Inc. (1994). 

IV. Assays For Characterizing The Proteins 

Recombinantly produced proteins are useful for a variety of purposes. For example, 
they can be used in in vitro assays to screen known insecticidal chemicals whose target has 
not been identified to determine if they inhibit protein activity. Such in vitro assays may also 
be used as more general screens to identify chemicals that inhibit such protein activity and 
that are therefore novel insecticide candidates. Recombinantly produced proteins may also be 
used to elucidate the complex structure of these molecules and to further characterize their 
association with known inhibitors in order to rationally design new inhibitory insecticides. 
Alternatively, the recombinant protein can be used to isolate antibodies or peptides that 
modulate the activity and are useful in transgenic solutions. 
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V. In vivo Inhibitor Assay: Discovery of Small Molecule Ligands That Interact with 
Proteins Of Unknown Function. 

Having identified a protein as a potential insecticide target based on its essentiality for 
insect larval viability, a next step is to develop an assay that allows screening large numbers 
of chemicals to determine which ones interact with the protein. Although it is straightforward 
to develop assays for proteins of known function, developing assays with proteins of 
unknown functions can be more difficult. 

To address this issue, novel technologies are used that can detect interactions between a 
protein and a ligand without knowing the biological function of the protein. A short 
description of three methods is presented, including fluorescence correlation spectroscopy, 
surface-enhanced laser desorption/ionization, and biacore technologies. In addition to those 
descibed here, there are additional methods that are currently being developed that are also 
amenable to automated, large-scale screening. 

Fluorescence Correlation Spectroscopy (FCS) theory was developed in 1972 but it is 
only in recent years that the technology to perform FCS became available (Madge et al. 
(1972) Phys. Rev. Lett., 29: 705-708; Maiti et al. (1997) Proc. Natl. Acad. Sci. USA, 94: 
11753-11757). FCS measures the average diffusion rate of a fluorescent molecule within a 
small sample volume. The sample size can be as low as 10 3 fluorescent molecules and the 
sample volume as low as the cytoplasm of a single bacterium. The diffusion rate is a function 
of the mass of the molecule and decreases as the mass increases. FCS can therefore be 
applied to protein-ligand interaction analysis by measuring the change in mass and therefore 
in diffusion rate of a molecule upon binding. In a typical experiment, the target to be 
analyzed is expressed as a recombinant protein with a sequence tag, such as a poly-histidine 
sequence, inserted at the N- or C-terminus. The expression takes place in E. coli, yeast or 
insect cells. The protein is purified by chromatography. For example, the poly-histidine tag 
can be used to bind the expressed protein to a metal chelate column such as Ni2+ chelated on 
iminodiacetic acid agarose. The protein is then labeled with a fluorescent tag such as 
carboxytetramethylrhodamine or BODIPY® (Molecular Probes, Eugene, OR). The protein is 
then exposed in solution to the potential ligand, and its diffusion rate is determined by FCS 
using instrumentation available from Carl Zeiss, Inc. (Thornwood, NY). Ligand binding is 
determined by changes in the diffusion rate of the protein. 

Surface-Enhanced Laser Desorption/ionization (SELDI) was invented by Hutchens and 
Yip during the late 1980's (Hutchens and Yip (1993) Rapid Commun. Mass Spectrom. 7: 576- 
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580). When coupled to a time-of-flight mass spectrometer (TOF), SELDI provides means to 
rapidly analyze molecules retained on a chip. It can be applied to ligand-protein interaction 
analysis by covalently binding the target protein on the chip and analyze by MS the small 
molecules that bind to this protein (Worrall et al. (1998) Anal Biochem. 70: 750-756). In a 
typical experiment, the target to be analyzed is expressed as described for FCS. The purified 
protein is then used in the assay without further preparation. It is bound to the SELDI chip 
either by utilizing the poly-histidine tag or by other interaction such as ion exchange or 
hydrophobic interaction. The chip thus prepared is then exposed to the potential ligand via, 
for example, a delivery system able to pipet the ligands in a sequential manner (autosampler). 
The chip is then submitted to washes of increasing stringency, for example a series of washes 
with buffer solutions containing an increasing ionic strength. After each wash, the bound 
material is analyzed by submitting the chip to SELDI-TOF. Ligands that specifically bind the 
target will be identified by the stringency of the wash needed to elute them. 

- Biacore relies on changes in the refractive index at the surface layer upon binding of a 
ligand to a protein immobilized on the layer. In this system, a collection of small ligands is 
injected sequentially in a 2-5 microlitfe cell with the immobilized protein. Binding is 
detected by surface plasmon resonance (SPR) by recording laser light refracting from the 
surface. In general, the refractive index change for a given change of mass concentration at 
the surface layer is practically the same for all proteins and peptides, allowing a single 
method to be applicable for any protein (Liedberg et al. (1983) Sensors Actuators 4: 299-304; 
Malmquist (1993) Nature 361: 186-187). In a typical experiment, the target to be analyzed is 
expressed as described for FCS. The purified protein is then used in the assay without further 
preparation. It is bound to the Biacore chip either by utilizing the poly-histidine tag or by 
other interaction such as ion exchange or hydrophobic interaction. The chip thus prepared is 
then exposed to the potential ligand via the delivery system incorporated in the instruments 
sold by Biacore (Uppsala, Sweden) to pipet the ligands in a sequential manner (autosampler). 
The SPR signal on the chip is recorded and changes in the refractive index indicate an 
interaction between the immobilized target and the ligand. Analysis of the signal kinetics on 
rate and off rate allows the discrimination between non-specific and specific interaction. 

The compounds that are active in the methods disclosed herein may be used to combat 
agricultural pests such as aphids, locusts, spider mites, and boll weavils as well as such insect 
pests which attack stored grains and against immature stages of insects living on plant tissue. 
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The compounds are also useful as a nematodicide for the control of agriculturally important 
soil nematodes and plant parasites. 

VI. Production of peptides 

Phage particles displaying diverse peptide libraries permits rapid library construction, 
affinity selection, amplification and selection of ligands directed against an essential protein 
(H.B. Lowman, Annu. Rev. Biophys. Biomol. Struct 26, 401-424 (1997)). Structural analysis 
of these selectants can provide new information about ligand-target molecule interactions and 
then in the process also provide a novel molecule that can enable the development of new 
insecticides based upon these peptides as leads. 

The invention will be further described by reference to the following detailed 
examples. These examples are provided for purposes of illustration only, and are not 
intended to be limiting unless otherwise specified. 

EXAMPLES 

Standard recombinant DNA and molecular cloning techniques used here are well 
known in the art and are described by Sambrook, et al., Molecular Cloning, eds., Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, NY (1989) and by TJ. Silhavy, ML. Berman, 
and L.W. Enquist, Experiments with Gene Fusions, Cold Spring Harbor Laboratory, Cold 
Spring Harbor, NY (1984) and by Ausubel, F.M. et al, Current Protocols in Molecular 
Biology, pub. by Greene Publishing Assoc. and Wiley-Interscience (1987). Well known 
Drosophila molecular genetics techniques can be found, for example, in Robert, D.B., 
Drosophila, A Practical Approach (ERL Press, Washington, DC, 1986). 

Example 1: Identification Of Larval Lethal lines 

Essential nucleotide sequences are identified through the isolation of lethal mutants 
defective in larval development. The genetic scheme for mobilization of P-lacW is as 
performed in Deak et. al, Genetics 147: 1697-1722 (1997). Additional larval lethal lines are 
identified and disclosed in Braun, A., B. Lemaitre, et al., Genetics 147: 623-634 (1997); 
Galloni, M. and B. A. Edgar, Development 126: 2365-2375 (1999); Gateff, E., hit J. Dev. 
Biol 38(4): 565-590 (1994); Mechler, B. M. J. Biosci., Bangalore 19(5): 537-556 (1994); 
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Roch, R, F. Serras, et al, Mol. Gen. Genet. 257: 103-1 12 (1998); Russell, M. A., L. 
Ostafichuk, et al, Genome 41: 7-13 (1998); and in Torok, T., G. Tick, etal. Genetics 135: 
71-80 (1993). Furthermore, the BDGP gene disruption project of single P-element insertions 
reveals larval lethal lines mutating 25% of vital Drosophila genes Spradling, A. C, D. Stem, 
et al., Genetics 153: 135-177 (1999). 

Males carrying the transposase source P(A2-3) are crossed en masse to yellow white 
females homozygous for a P-lacW insertion on the X chromosome. Males carrying the - 
PlacW insertion on the X and A2-3 on the third chromosome are collected from this cross. 
The F0 "jumpstart" males are crossed in groups of 10-15 to 20-25 females of w spl; Sb/TM3, 
Ser genetype. Male Fl progeny with pigmented eyes indicate that the P-lacW has jumped to 
an autosome. An average of 10-15 males from each F0 cross lacking A2-3 are crossed 
individually to y w; DTS-4/TM3, Sb Ser females, that all third chromosomal insertions result 
in balanced F2 stocks. Insertions on other autosomes yield white-eyed flies in the F2 
generation and are eliminated. The balanced third chromosome insertions are tested for 
lethality in the next generation by placing four to six pairs of y w; P-lac W7TM3, Sb Ser flies 
in a vial and examining their progeny for the presence of homozygous P-lacW flies. To 
analyze the lethal phase, the TM3, Sb Ser balancer is replaced by the TM6C, TB Sb 
chromosome. In such a genetic background, homozygous mutants can be identified by their 
wild-type body-length. An average of 10-15 pairs of flies are placed in vials supplemented 
with yeast paste, and the eggs are collected from each line for 1 day. The development of 50- 
100 progeny is monitored, and the presence of homozygotes are recorded in all 
developmental stages. Lethal phase is assigned to a developmental stage in which 
homozygote animals last appear. Larval lethal lines are identified and maintained. 

Example 2: Sequence Determination 

Inverse PCR: To determine the flanking sequence of the larval lethal lines,, the "Inverse 
PCR and Cycle Sequencing Protocol for Recovery of Sequences Hanking PZ, PlacW, and 
PEP elements" of E. Jay Rehm, Berkeley Drosophila Genome Project on the world wide web 
at fruitfly.org/methods/ is used with slight modifications. These modifications include the 
following: genomic DNA is obtained from 10 flies, rather than 30 flies, with adjustments for 
final concentrations; all DNA precipitations are performed using glycogen; for some 
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Digest, End, Temperature 


r'orwaru. rv^K. Jrnmer 


ixeverse r uiv jrriiiici 


H5h 


Plac4 


Placl 


H3h 


Pry2 


Pryl 


H31 


rry4 




M5h 


Plac4 


Placl 


M3h 


Pry2 


Pryl 


JYL31 




Plw3-1 


S5h 


Plac4 


Placl 


S3h 


Pry2 


Pryl 


S31 


Pry4 


Plw3-1 



PCR Primer Sequences (5 * to 3 *) : 

Plac4 (27) - act gtg cgt tag gtc ctg ttc att gtt 

Placl (24) - cac cca agg etc tgc tec cac aat 

Pry4 (23) - caa tea tat cgc tgt etc act ca 

Pryl (26) - cct tag cat gtc cgt ggg gtt tga at 

Pry2 (28) - ctt gee gac ggg ace ace tta tgt tat t 

Plw3-1 (19) - tgt egg cgt cat caa etc c 

Pwhtl (19) - gta acg eta ate act ccg aac agg tea ca 

Enzymatic Clean-Up for Sequencing: To 40 fil PCR reaction, add 4 fi\ of enzyme mix. 
Incubate at 37°C for 1 hour. Inactivate at 70 D C for 10 minutes. (Enzyme Mix consists of 
2.5U//xl Exonuclease I (Amersham E700732), 0.5U//xl Shrimp Alkaline Phosphatase 
(Amersham E70183), IX Amplitaq PCR buffer, add dH 2 0 to final volume.) 



SEQIDNO:75 
SEQIDNO:76 
SEQ ED NO:77 
SEQ ID NO:78 
SEQIDNO:79 
SEQIDNO:80 
SEQBDNO:81 



Example 3: Sequence Analysis 



Sequence of the flanking sequence generated by inverse PCR is performed on an ABI 
3700 sequencer (Perkin Elmer) using BIG DYE sequencing reaction. 
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Digest, End, Temperature 


Forward Primer 


Reverse Primer 


H5h 


Splac2 


Spl 


H3h 


Pry2 


Sp5 


H31 


Spepl 


Sp5 


M5h 


Splac2 


Spl 


M3h 


Pry2 


Sp5 


M31 


Spepl 


Sp5 


S5h 


Splac2 


Spl 


S3h 


Pry2 


Sp6 


S31 


Spepl 


Sp6 



The following primer sets are designed to sequence both ends of PCR products 
recovered from PlacW and PZ strains: 

Splac2 and Spl - for use with the Plac4/Placl 5' PCR primer combination with either 
PZ or PlacW P-elements; allows sequencing of both ends of the PCR fragment. 

Spepl and Sp3 - for use with the Pry4/Pryl 3' PCR primer combination with PZ P- 
elements; allows sequencing of both ends of the PCR fragment. 

Spepl and Sp6 - for use with the Pry4/Plw3-1 3 'PCR primer combination with PlacW 
P-elements where Sau3a digestion is performed; allows sequencing of both ends of the PCR 
fragment. 

Spepl and Sp5 - for use with the Pry4/Plw3-1 3' PCR primer combination where HinPl 
digestion is performed; allows sequencing of both ends of the PCR fragment. 

Pryl and Pry2 - for use with the Pryl/Pry2 3' PCR primer combination; allows 
sequencing of both ends of the PCR fragment. 

The PCR products recovered from PEP strains are sequenced with the following 
primers: Spl- for use with the Pwhtl/Placl 5' PCR primer combination with the PEP 
element; Spepl- for use with the Pry4/Pryl 3 f PCR primer combination with the PEP 
element; Pryl and Pry2 for use with the Pryl/Pry2 3' PCR primer combination with the PEP 
element. 
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Primer Sequences (5' to 3^: 

Splac2 (25) - gaa ttc act ggc cgt cgt ttt aca a SEQ ID NO:82 

Spl (22) - aca caa cct ttc etc tea aca a SEQ ID NO:83 

Sp3 (24) - gag tac gca aag ctt taa eta tgt SEQ ID NO: 84 

Sp6 (23) - tga cca cat cca aac ate etc tt SEQ ID NO: 85 

Sp5 (25) - gca tea caa aaa teg acg etc aag t SEQ ID NO:86 

Spepl (19) - gac act cag aat act att c SEQ ID NO:87 

Melting temperatures of sequencing primers: 
Splac2- 60.1°C 
Spl- 50.6°C 
Sp3- 49.3°C 
Sp6- 54.9°C 
Sp5 -60.3°C 
Spepl- 44.8°C 



Example 4: Secondary Confirmation of Lethality 



The lethality of the chromosome carrying the P-element insertion is demonstrated 
genetically as described in Example 1. The essential Drosophila nucleotide sequences are 
identified by isolating nucleotide sequences flanking the P-element insertion and aligning 
those sequences with genomic Drosophila sequence obtained from the Celera Drosophila 
database. However, in some instances, a second site mutation exists on the chromosome that 
is responsible for the lethality. In other instances, the location of the flanking sequence is 
such that determination of which gene(s) are affected by the P-element insertion is rendered 
difficult or impossible. Thus, to provide secondary confirmation that the gene indicated is 
essential, there are many methods that one skilled in the art can use, e.g., rescue of the 
lethality using transformation technology, perturbation of the gene in a targeted manner, or 
failure to complement a deficiency. 

To provide secondary confirmation, larval lethal lines are crossed to a line containing a 
deficiency spanning the region of the insert. This creates a hemizygous condition in that 
particular region and reveals the recessive phenotype of the P-element. Complementation 
with deficiencies that unequivocally remove the P-element insertion site is taken as proof that 
the P-element does not cause the associated phenotype. Failure to complement indicates that 
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the strain is verified. This method is as performed in Spradling, A. C, D. Stern, et al., 
Genetics 153: 135-177 (1999). While lines with secondary mutations closely linked to the P 
insertion might be erroneously verified by this procedure, further molecular and genetic 
analyses suggest that the frequency of such errors is small. RNA interference, described in 
Fire, A., S. Xu, et al, Nature 391, 806-811 (1998) and Kennerdell, J.R. and Carthew, R.W., 
Cell 95, 1017-1026 (1998), is used as a method to target a gene of interest and demonstrate 
that the perturbation of the identified gene produces a lethal phenotype. 

ExampleS: Isolation Of Full Length cDNA 

A cDNA screen is performed using a Drosophila melanogaster cDNA library probed 
with a portion of each nucleotide sequence disclosed in the Sequence Listing. Positive 
colonies are selected, a subset sequenced, and a clone corresponding to the full-length cDNA 
is recovered. Alternatively, primers from the predicted 5' and 3' end are used in polymerase 
chain reaction with either a Drosophila cDNA library or first strand cDNAs obtained by 
reverse transcription of Drosophila mRNAs as template to amplify a fragment representing 
the full-length clone. 

Example 6: Expression Of Recombinant Protein In Insect Cells 

Baculovirus vectors, which are derived from the genome of AcNPV virus, are designed 
to provide high levels of expression of cDNA in the SF9 line of insect cells (ATCC CRL# 
1711). Recombinant baculovirus expressing the cDNA of the present invention is produced 
by the following standard methods (InVitrogen MaxBac Manual): cDNA constructs are 
ligated into the polyhedrin gene in a variety of baclovirus transfer vectors, including the 
pAC360 and the BleBAc vector (InVitrogen). Recombinant baculoviruses are generated by 
homologous recombination following co-transfection of the baculovirus transfer vector and 
linearized AcNPV genomic DNA (Kitts, P.A., Nucleic Acid. Res. 18: 5667 (1990)) into SF9 
cells. Recombinant pAC360 viruses are identified by the absence of inclusion bodies in 
infected cells and recombinant pBlueBac viruses are identified on the basis of B-galactosidase 
expression (Summers, M.D. and Smith, G.E., Texas Agriculture Exp. Station Bulletin No. 
1555). Following plaque purification, the Drosophila cDNA expression is measured. 
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The cDNA encoding the entire open reading frame for the Drosophila cDNA is inserted 
into the BamHI site of pBlueBacH Constucts in the positive orientation, which are identified 
by sequence analysis, are used to transfect SF9 cells in the presence of linear AcNPV wild 
type DNA. Authentic, active Drosophila cDNA is found in the cytoplasm of infected cells. 
Active Drosophila cDNA is extracted from infected cells by hypotonic or detergent lysis. 

Example 7: Expression Of Recombinant Protein In E. coli 

A cDNA clone of the present invention is subcloned into an appropriate expression 
vector and transformed into E. coli using the manufacturer's conditions. Specific examples 
include plasmids such as pBluescript (Stratagene, La Jolla, CA), pFLAG (International 
Biotechnologies, Inc., New Haven, CT), and pTrcHis (fcwitrogen, La Jolla, CA). E. coli is 
cultured, and expression of the recombinant protein is confirmed. Recombinant protein is 
then isolated using standard techniques. 

Example 8: In vitro Binding Assays 

Recombinant protein is obtained, for example according to Example 6 or Example 7. 
The protein is immobilized on chips appropriate for ligand binding assays. The protein 
immobilized on the chip is exposed to sample compound in solution according to methods 
well know in the art. While the sample compound is in contact with the immobilized protein 
measurements capable of detecting protein-ligand interactions are conducted. Examples of 
such measurements are SEDLI, biacore and FCS, described above. Compounds found to bind 
the protein are readily discovered in this fashion and are subjected to further characterization. 

The above disclosed embodiments are illustrative. This disclosure of the invention will 
place one skilled in the art in possession of many variations of the invention. All such 
obvious and foreseeable variations are intended to be encompassed by the appended claims. 
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What is claimed is: 

1. A method for identifying a compound that inhibits the activity of a protein 
essential for Drosophila larval viability, comprising: 

(a) expressing in a recombinant host a DNA molecule comprising 

(i) a nucleotide sequence selected from the group consisting of the odd 
numbered SEQ ID NOs: 1-73, or 

(ii) a nucleotide sequence encoding an amino acid sequence selected from 
the group consisting of the even numbered SEQ ID NOs:2-74, 

to produce a protein essential for Drosophila larval viability; 

(b) testing compounds suspected of having the ability to inhibit the activity of the 
protein expressed in (a); and 

(c) identifying a compound tested in (b) that inhibits the activity of the protein. 

2. A method for killing or inhibiting the growth or viability of an insect, 
comprising applying to the insect a compound identified according to the method of claim 1. 

3. A method for identifying a compound that interacts with a protein essential for 
Drosophila larval viability, comprising: 

(a) expressing in a recombinant host a DNA molecule comprising 

(i) a nucleotide sequence selected from the group consisting of the odd 
numbered SEQ ID NOs: 1-73, or 

(ii) a nucleotide sequence encoding an amino acid sequence selected from 
the group consisting of the even numbered SEQ ID NOs:2-74, 

to produce a protein essential for Drosophila larval viability; 

(b) testing compounds suspected of having the ability to interact with the protein 
expressed in (a); and 

(c) identifying a compound tested in (b) that interacts with the protein. 

4. A method for killing or inhibiting the growth or viability of an insect, 
comprising applying to the insect a compound identified according to the method of claim 3. 
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5. A method for killing or inhibiting the growth or viability of an insect, 
comprising inhibiting expression in said insect of a protein having at least 60% sequence 
identity to an amino acid sequence selected from the group consisting of the even numbered 
SEQ ID NOs:2-74. 

6. The method of claim 5, wherein expression of said protein is inhibited by 
disruption in said insect of a nucleotide sequence having at least 60% sequence identity to a 
nucleotide sequence selected from the group consisting of the odd numbered SEQ ID NOs:l- 
73. 

7. The method of claim 6, wherein said nucleotide sequence is disrupted by RNA 
interference. 
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SEQUENCE LISTING 

<110> Stam, Lynn 

Bachmann , Jane 
Broadus, Julie 
Kamdar, Kim 

<120> NUCLEIC ACID SEQUENCES FROM DROSOPHILA MELANOGASTER THAT ENCODE 
PROTEINS ESSENTIAL FOR LARVAL VIABILITY AND USES THEREOF 

<130> PB/5-50058A 

<150> US 60/262,351 
<151> 18-JAN-2001 

<160> 87 

<170> Patentln version 3.0 

<210> 1 

<211> 579 

<212> DNA 

<213> Drosophila melanogaster 

<400> 1 



atgtcttcga 


gcgctgccag 


ggtctacatc 


caagtcgaga 


cagaggccga 


gcagaaggag 


60 


cacctgaagc 


agcagagaca 


gaccctgaaa 


cccttgcagg 


gcaacgtaaa 


cgataaggag 


120 


aacctcactg gttcagggcg 


cgcctccatc 


gtggatcagc 


tgagtcgtct 


gaaggccggc 


180 


gtccaagtcg 


cgcccaagta 


cggcaagcgc 


aaatgcgtgg 


acacggcgcc 


cgcgatttcc 


240 


acaaaggatg 


cggataccca 


gactgatgct 


gaggccgttc 


cgcttggcaa 


tgctgacaag 


300 


cccatcacgg 


cagaggatct 


cactagcaca 


gccgaacccg 


gcgagaacta 


ctacaagctg 


360 


ctggccgagc 


agcggcgact 


ggcgctggag 


gactcgctca 


ccgaaaaccg 


ccatctgcac 


420 


gagcgcatcg 


aggggcttga 


ggaggagatg 


gacactatgc 


gccaggaact 


ggacgaggcc 


480 


aagaatttgg 


tggaggtcct 


gaaggagatc 


tgcgaagagg 


acaacagcga 


ggtggaggag 


540 


gacgacacta 


cgggtgacga 


ggacaaggtc 


aacgcctag 






579 



<210> 2 

<211> 192 

<212> PRT 

<213> Drosophila melanogaster 

<400> 2 

Met Ser Ser Ser Ala Ala Arg Val Tyr He Gin Val Glu Thr Glu Ala 
1 5 10 15 

Glu Gin Lys Glu His Leu Lys Gin Gin Arg Gin Thr Leu Lys Pro Leu 
20 25 30 

Gin Gly Asn Val Asn Asp Lys Glu Asn Leu Thr Gly Ser Gly Arg Ala 
35 40 45 
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Ser lie Val Asp Gin Leu Ser Arg Leu Lys Ala Gly Val Gin Val Ala 
50 55 60 

Pro Lys Tyr Gly Lys Arg Lys Cys Val Asp Thr Ala Pro Ala He Ser 
65 70 ~ 75 80 

Thr Lys Asp Ala Asp Thr Gin Thr Asp Ala Glu Ala Val Pro Leu Gly 
85 ~ 90 95 

Asn Ala Asp Lys Pro lie Thr Ala Glu Asp Leu Thr Ser Thr Ala Glu 
100 105 110 

Pro Gly Glu Asn Tyr Tyr Lys Leu Leu Ala Glu Gin Arg Arg Leu Ala 
115 120 125 

Leu Glu Asp Ser Leu Thr Glu Asn Arg His Leu His Glu Arg He Glu 
130 135 140 

Gly Leu Glu Glu Glu Met Asp Thr Met Arg Gin Glu Leu Asp Glu Ala 
145 150 155 160 

Lys Asn Leu Val Glu Val Leu Lys Glu He Cys Glu Glu Asp Asn Ser 
165 170 175 

Glu Val Glu Glu Asp Asp Thr Thr Gly Asp Glu Asp Lys Val Asn Ala 
180 185 190 

<210> 3 
<211> 1785 
<212> DNA 

<213> Drosophila melanogaster 
<400> 3 



atgaagagct 


acagccaatt 


taatttaaac 


gccgccgccc 


cgcccgccat 


tgcctacgaa 


60 


actacggttg 


taaatcccaa 


cggctcaccc 


ctcgatcctc 


accagcagca 


gcaacaacag 


120 


agccaggata 


tgccgcactt 


tggactgccc 


ggtccgcagc 


cgccgtcgtc 


gcagcagcag 


180 


caacaacaat 


tgcaagtgca 


ccaccaacag 


cagcagcagc 


agcaacaaca 


acaacaacaa 


240 


cagcagcatc 


aacaacaaat 


gcagatgtcc 


ttgctgccgg 


gtccttaccg 


gccacacatc 


300 


gaggagaaga 


agctcacgcg 


ggacgccatg 


gagaagtaca 


tgcgcgagcg 


caacgacatg 


360 


gtcatcgtta 


tcctgcacgc 


caaggtggcc 


caaaagtcct 


atggcaatga 


gaagcgattc 


420 


ttttgcccac 


cgccgtgcat 


ttatctgttc 


ggaagtggct 


ggcgccggcg 


gtacgaggag 


480 


atgttgcagc 


agggcgaggg 


cgaacaggga 


gcacaactat 


gcgcgttcat 


cggtatcggg 


540 


agcagtgacc 


aggatatgca 


gcagctggat 


ctcaatggca 


agcagtactg 


tgcggccaag 


600 


acgctcttca 


tctcggactc 


ggacaagcga 


aaacacttta 


tgctgtcggt 


gaagatgttt 


660 


tacggaaacg 


gtcatgacat 


tggcgttttt 


aactcgaaac 


ggatcaaggt 


tatatccaag 


720 


ccgtccaaaa 


agaaacagtc 


gctaaagaat 


gccgatctgt 


gcatagccag 


cggcaccaat 


780 


gtagccctgt 


tcaatcgcct 


gcgttcccag 


actgtctcca 


cccgttacct 


tcacgtggag 


840 
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aacggacact ttcatgcgtc gtcaacacaa tggggagctt ttacgataca cctgctggat 900 

gacaatgagt ccgagtcgga ggagtttcag gtgcgcgatg gttacattca ttacggagcc 960 

acagtcaaac tggtgtgctc cgtaacgggc atggccctgc cacgtctgat catccggaag 102 0 

gtagacaagc agatggccct gctggaagcc gacgatcccg tttctcagct gcacaaatgc 1080 

gccttctaca tgaaggatac ggatcggatg tatctctgtt tgtcgcagga gaaaatcata 1140 

cagttccagg ccacgccgtg ccccaaggag ccgaacaagg agatgatcaa tgacggcgcc 12 00 

tgctggacca tcatatccac cgacaaggct gagtaccagt tctacgaggg catgggtcct 12 60 

gtggcttctc cagtcactcc agtgccaatc gttaattccc ttaatctcaa tggcggcggg 1320 

gatgtggcca tgctagagct gagtggcgac aactttacgc cgcatctgca- ggtgtggttt 138 0 

ggcgatgtgg aggcggaaac catgtaccgc tgcacagaga cattgctatg cgtggtgccg 1440 

gagatttcac aatttcgagg cgaatggctt tgggtacgtc agcccacgca ggtgcccatt 1500 
tcgctggtgc gcaacgatgg aataatttat gccaccggtc tgaccttcac gtatacacct . 1560 

gaaccaggtc ctcggccgca ctgcaataca caggccgagg atgtgatgcg agcgcgacag 162 0 

aacaataaca ataataacat cactagcatt agcaacaata ataacagcaa caatgcggga 1680 

tcgccggcag ccggcggtgg cttgcaacaa caacagcagc agcatcaggc tctgccctcc 1740 

atctcagaag tgcaatggaa tagtcatggt agcggcttat cctga 1785 

<210> 4 

<211> 594 

<212> PRT 

<213> Drosophila melanogaster 

<400> 4 

Met Lys Ser Tyr Ser Gin Phe Asn Leu Asn Ala Ala Ala Pro Pro Ala 
1 5 10 15 

lie Ala Tyr Glu Thr Thr Val Val Asn Pro Asn Gly Ser Pro Leu Asp 
2 ° 25 30 

Pro His Gin Glri Gin Gin Gin Gin Ser Gin Asp Met Pro His Phe Gly 
35 40 45 

Leu Pro Gly Pro Gin Pro Pro Ser Ser Gin Gin Gin Gin Gin Gin Leu 
50 55 60 

Gin Val His His Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin 
65 70 75 80 

Gin Gin His Gin Gin Gin Met Gin Met Ser Leu Leu Pro Gly Pro Tyr 
85 90 95 

Arg Pro His lie Glu Glu Lys Lys Leu Thr Arg Asp Ala Met Glu Lys 
100 105 110 
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Tyr Met Arg Glu Arg Asn Asp Met Val lie Val lie Leu His Ala Lys 
115 120 125 

Val Ala Gin Lys Ser Tyr Gly Asn Glu Lys Arg Phe Phe Cys Pro Pro 
130 135 140 

Pro Cys lie Tyr Leu Phe Gly Ser Gly Trp Arg Arg Arg Tyr Glu Glu 
145 150 155 160 

Met Leu Gin Gin Gly Glu Gly Glu Gin Gly Ala Gin Leu Cys Ala Phe 
165 170 175 

lie Gly lie Gly Ser Ser Asp Gin Asp Met Gin Gin Leu Asp Leu Asn 
180 185 190 

Gly Lys Gin Tyr Cys Ala Ala Lys Thr Leu Phe lie Ser Asp Ser Asp 
195 200 205 

Lys Arg Lys His Phe Met Leu Ser Val Lys Met Phe Tyr Gly Asn Gly 
210 215 220 

His Asp lie Gly Val Phe Asn Ser Lys Arg lie Lys Val lie Ser Lys 
225 230 235 240 

Pro Ser Lys Lys Lys Gin Ser Leu Lys Asn Ala Asp Leu Cys lie Ala 
245 250 255 

Ser Gly Thr Asn Val Ala Leu Phe Asn Arg Leu Arg Ser Gin Thr Val 
260 265 270 

Ser Thr Arg Tyr Leu His Val Glu Asn Gly His Phe His Ala Ser Ser 
275 280 285 

Thr Gin Trp Gly Ala Phe Thr He His Leu Leu Asp Asp Asn Glu Ser 
290 295 300 

Glu Ser Glu Glu Phe Gin Val Arg Asp Gly Tyr He His Tyr Gly Ala 
305 310 315 320 

Thr Val Lys Leu Val Cys Ser Val Thr Gly Met Ala Leu Pro Arg Leu 
325 330 335 

He He Arg Lys Val Asp Lys Gin Met Ala Leu Leu Glu Ala Asp Asp 
340 345 350 

Pro Val Ser Gin Leu His Lys Cys Ala Phe Tyr Met Lys Asp Thr Asp 
355 360 365 

Arg Met Tyr Leu Cys Leu Ser Gin Glu Lys He He Gin Phe Gin Ala 
370 375 * 380 

Thr Pro Cys Pro Lys Glu Pro Asn Lys Glu Met He Asn Asp Gly Ala 
385 390 395 400 

Cys Trp Thr He He Ser Thr Asp Lys Ala Glu Tyr Gin Phe Tyr Glu 
405 410 415 

Gly Met Gly Pro Val Ala Ser Pro Val Thr Pro Val Pro He Val Asn 
420 425 430 



4 



WO 02/057455 



PCT/US02/01568 



Ser Leu Asn Leu Asn Gly Gly Gly Asp Val Ala Met Leu Glu Leu Ser 
435 440 445 

Gly Asp Asn Phe Thr Pro His Leu Gin Val Trp Phe Gly Asp Val Glu 
450 455 460 

Ala Glu Thr Met Tyr Arg Cys Thr Glu Thr Leu Leu Cys Val Val Pro 
465 470 475 480 

Glu He Ser Gin Phe Arg Gly Glu Trp Leu Trp Val Arg Gin Pro Thr 
485 490 495 

Gin Val Pro He Ser Leu Val Arg Asn Asp Gly lie He Tyr Ala Thr 
500 505 " 510 

Gly Leu Thr Phe Thr Tyr Thr Pro Glu Pro Gly Pro Arg Pro His Cys 
515 520 525 

Asn Thr Gin Ala Glu Asp Val Met Arg Ala Arg Gin Asn Asn Asn Asn 
530 535 540 

Asn Asn He Thr Ser He Ser Asn Asn Asn Asn Ser Asn Asn Ala Gly 
545 550 555 560 

Ser Pro Ala Ala Gly Gly Gly Leu Gin Gin Gin Gin Gin Gin His Gin 
565 570 575 

Ala Leu Pro Ser He Ser Glu Val Gin Trp Asn Ser His Gly Ser Gly 
580 585 590 

Leu Ser 



<210> 5 
<211> 6714 
<212> DNA 

<213> Drosophila melanogaster 
<400> 5 

atgtttcacg gaaatcatca aggagatccc tattaccgtt atgatgcggc agctgccgca 60 

gcagccgcag ccgcggcgaa cccgcgtgca atgggaccgc ctggcggcta tccgccgcgc 120 

caccgccccc cacatccgct acagcaacag ccccaatacc catcgtacca gccaacggcg 180 

gagaatctct acgggctggg ggccgccgat caccaggcgg ctatgggcct cggcgttgga 240 

gtaggagttg gtgccggaat gggcgatcta agcggttggg gagcggcgcc ctcggttccg 3 00 

ggccaggcag cggcttatcc cggagccgga ctgggggcct atgggcatcc gcaagcggct 3 60 

ccaccgtcgc agcaacagcg tcagagcaac gctagcgcat atcgtcaaca catgcccgcc 420 

tatggacaac aggaccagca gaaacttgct tcatacggcg cgcagcagag catgatggcg 480 

gggtacggat cactggcgcc ccagcagcaa cagcagcagc aaccgcccac gccccagcag 540 

caacagcaag cacagcaagt gcaacagcag gcgcagcaac aacaacaaca gcagcagcag. 600 

cagagtcagc agcaggctcg actgccgcag cattatccgc aagctcctgg tcagcatccg 660 
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ttgtatcctg gagtgggagc 
tatgctcaca gtccgtacgg 
catgtgggct acggtcatac 
ggaggagcgc caccgggtca 
ggtgcccacc agcagcagca 
cctcacgtct cgctaatgca 
atgggaatgc ctcctagtta 
cagcaacaac agcagcagtc 
gctgcccagc taaattcctc 
atgtcgccac gtcctccgac 
gtgtcgccgg cgaaaccacc 
ccgcaacagg ttgtaagcaa 
ccatcgccac gcccacagcc 
gcgccagttg ctgctcccgc 
caggctctcg gactaccacc 
aggatgccag cttcccctca 
ggagcacagc acttggcggc 
caacagcagc aacaagcacc 
cagcaacatc accagcagca 
accgcgcagc aacaagttgt 
cagcagcagc aacaacagca 
atcaacgata ttgttggggg 
caccagcagc aaccccaact 
aacatgcacc atttaattca 
caaacgtcac aacaacagca 
caccagcaaa tgcagcacca 
caacatctac ccagctataa 
ggagacaatc aaccggctgc 
gtacccgcgc aaatgcaaca 
ccacaaagcc agcaacaaca 
tcgaccccat cacatcacct 
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tccactctgg cggtggctgc taatgacagc aacaacagca gtagcaatag tagcaccaat 2580 

agcattgtca acaaccagcc cacgtcggtg cacgacagta attcgcaaag cagcattaac 2 640 

agcagcagca acaaccagca acagttgctc atggacaaca cgaattcgca cggaggaaat 2700 

tcggaatcgg cccagaatgc tggagtagat gttggtcttt ttgataacaa ctcgatgtct 2760 

tcaaattcag cggcagttgc tgccgtggcc tccaatgcag cttctgcagc agcagcactt 282 0 

ttagatagca attctcagtc ctcgaatgcg gagtttgaga agaatcaaag cgaaggtgag 2880 

ggactcggtg ttgtggaagg agttattgcc aatgaaactg atttgccaca ggatgagaac 2940 

agtgtttcta aaactcaaga cataactcta agcacggaat tgccaacaat acaagacgat 3000 

ctgcaagaaa agcccaccgc tgagatggaa caaactcaat tgggacaatc tttaggggat 3060 

ctatctaaat ctttgttaga ggaacccaaa acagtggagg aatccggaga ggataaatct 3120 

caatcggccc ctggagttgc accccctgca gatcctatta tccccgttac acaaccgcct 3180 

cagcaacaga tgcctectat agggatgcct atgcatccta tcgcccccgg atatgaggcc 3240 

caggctcagg gacaagggca catgcctccc atgatgcctc cgtatggagg agcgccagga 3300 

atgtatccac cttatccgat gctgcatcaa caagaaattg ctgcactgca gcagcagata 3360 

caggaactgt attgcatgcc tccaggacat gagcttcaac accaagataa gttaatgcgt 3420 

atgcaggagc gattaaatct tctgacgcag cacgaggtaa acgatcagtg tgctggcggt 3480 

ccacagtgct tattgtteca aaacgttccg ccaatgtatg gaccaccagg aaaccccctg 3540 

cttaaccagc aaatggtaga gagccctcaa gtatctagca ccacgggaag aggtcgagga 3600 

aagagtgcca ataagccgcg taagcctcgc gccaagaagg gtgagaaagc ccaggtgggt 3 660 

cagcagcagg atttgatgga catcagcggc aatgtggcaa tgggagcagc caacgccgtt 3720 

tcaagtattc caacgacaca actacccgtc tctgaggatt gcgtgactca aggagcggga 3780 

gataccagtg tggtcggtat gctggagtat agtgaaggga tgggtgatct ctctcaagat 3840 

gtgcactcag ccaacgaact ggatacctcg actgatggca gtggcaaaaa gaagaagccc 3900 

cgcaagccta gaacacctaa ggatccaaat aaacccccac gagatagaac gccgaaggcg 3960 

aagaagccca aggatccaaa cgatcccaac tctaccgaga caccagcagc ggtaaaaaag 4020 

cgagctggtg ctagtaaacg caggaaacag tacggagaag atggggctga gcaaacggga 4080 

gagggtagcg aagtggaaga caacaagcca ttggtaccaa aagcaggatc tgctgatggt 4140 

gaagctgaaa ccacttcggg aggaactgga gtggatggag aatctccaga ctacgatgac 4200 

attcccgttt caaaaattcc gcgtggctcc aatgaagatg aaaaggaagc ggaggccggc 4260 

gatgaaacag tagactctgt tccagattcg gcaggagatc ctgcttctac accaagcaga 4320 
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gtgcactctg tatatgagta cggcattaga ggacctttct tagttatagc tcctctatct 6240 

acaattccaa actggcagcg agagttcgag ggctggacgg atatgaacgt agttgtttat 6300 

cacggctcgg tgacaagtaa acaaatgata caggactatg aatattacta taagacagaa 63 60 

agtggaaagg tattgaagga gcccatcaag tttaacgttt tgatcaccac ttttgaaatg 6420 
atcgtgacag actacatgga cttaaaagcc tttaactggc gcctttgtgt gattgatgag - 6480 

gcacatcgtc ttaagaatag gaattgcaaa ctccttgagg gtctgcgaca gttaaatttg 6540 

gagcacagag tattgctctc cggaactccc ctacaaaaca aeatcagcga gctgttctcg 6600 

ctgttaaact ttctggaacc ctcgcagttc tcctcacagg aagagttcat gtctgagttt 6660 

ggaagtcttc gcactgaaga agaatcagat ggtgcgttgc ttggatatcc ttga 6714 

<210> 6 

<211> 2237 

<212> PRT 

<213> Drosophila melanogaster 

<400> 6 

Met Phe His Gly Asn His Gin Gly Asp Pro Tyr Tyr Arg Tyr Asp Ala 
1 -5 10 15 

Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Asn Pro Arg Ala Met Gly 
20 25 30 

Pro Pro Gly Gly Tyr Pro Pro Arg His Arg Pro Pro His Pro Leu Gin 
35 40 45 

Gin Gin Pro Gin Tyr Pro Ser Tyr Gin Pro Thr Ala Glu Asn Leu Tyr 
50 55 60 

Gly Leu Gly Ala Ala Asp His' Gin Ala Ala Met Gly Leu Gly Val Gly 
65 70 75 80 

Val Gly Val Gly Ala Gly Met Gly Asp Leu Ser Gly Trp Gly Ala Ala 
85 90 95 

Pro Ser Val Pro Gly Gin Ala Ala Ala Tyr Pro Gly Ala Gly Leu Gly 
100 .105 110 

Ala Tyr Gly His Pro Gin Ala Ala Pro Pro Ser Gin Gin Gin Arg Gin 
115 120 125 

Ser Asn Ala Ser Ala Tyr Arg Gin His Met Pro Ala Tyr Gly Gin Gin 
130 135 140 

Asp Gin Gin Lys Leu Ala Ser Tyr Gly Ala Gin Gin Ser Met Met Ala 
145 150 155 160 

Gly Tyr Gly Ser Leu Ala Pro Gin Gin Gin Gin Gin Gin Gin Pro Pro 
165 170 175 

Thr Pro Gin Gin Gin Gin Gin Ala Gin Gin Val Gin Gin Gin Ala Gin 
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180 185 190 

Gin Gin Gin Gin Gin Gin Gin Gin Gin Ser Gin Gin Gin Ala Arg Leu 
195 200 205 

Pro Gin His Tyr Pro Gin Ala Pro Gly Gin His Pro Leu Tyr Pro Gly 
210 215 220 

Val Gly Ala Pro Thr Val Gin Ala Gly Gin Pro Pro Thr Pro Gin Ala 
225 ~* 230 235 240 

Tyr Ala His Ser Pro Tyr Gly Ser Pro Met Gin His Gin Pro Ser Arg 
245 250 255 

Gly Ala Pro Gin His Val Gly Tyr Gly His Thr Gly Leu Asp Gin Ala 
260 265 270 

Ser Ala Tyr Gly Gin His Val Pro Gly Gly Ala Pro Pro Gly His His 
275 280 285 

Leu Ser Ala Gin Gin Gin Gin Ala Ala Gin Gin Leu Gly Ala His Gin 
290 295 300 

Gin Gin Gin Leu Gin Ser Gin Gin Gin Gin Gin Ala Gin Gin Gin Gin 
305 310 315 320 

Pro His Val Ser Leu Met Gin Gin Gin Gin Leu Pro Gly Ala Gly Leu 
325 330 335 

Pro Pro Pro His Met Gly Met Pro Pro Ser Tyr Gly Ser His His Gin 
340 345 350 

Gin Gin Gin Gin Gin Gin Gin Thr Gin Gin Gin Gin Gin Gin Ser Ala 
355 360 365 

Pro Pro Tyr Met Ser Ser Ser Lys His Gin Gin Ala Ala Ala Gin Leu 
370 375 380 

Asn Ser Ser Pro Gin Tyr Arg Ala Pro Phe Pro Gin Leu Ser Pro Gin 
385 390 395 400 

Met Ser Pro Arg Pro Pro Thr Met Ser Pro His Pro Gin Met Ser Pro 
405 410 415 

Arg Pro Val Gly Val Ser Pro Ala Lys Pro Pro Pro Pro Gin Gin Gin 
420 425 430 

Gin Gin Gin Thr Gin Ala Gin Gin Pro Gin Gin Val Val Ser Asn Gin 
435 440 445 

Pro Ser Gin His Ser He Gin Gly Met Val Gly Leu Pro Ser Pro Arg 
450 455 460 

Pro Gin Pro Pro Thr Ser Gly Ala Gly Gly Ala Gly Ala Lys Gly Pro 
465 470 475 480 

Ala Pro Val Ala Ala Pro Val Asn Thr Leu Gin Ala Leu Glu Gin Met 
485 490 495 

Val Met Pro Ser Gin Ala Leu Gly Leu Pro Pro Met Asp Tyr Pro Ser 
500 505 510 
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Ala Tyr Arg Ser Ala Val Gly Pro Arg Met Pro Ala Ser Pro Gin Gin 
515 520 ' 525 

Gin Gin Gin Gin His Gin Gin Trp Gly Ala Ala His Gly Ala Gin His 
530 535 540 

Leu Ala Ala Leu Gin Gin Gin Gin Ala Gin Gin Gin Gin Gin Gin Val 
545 550 555 560 

Gin Glh Gin Gin Gin Ala Pro Pro Gin Gin Gin Gin Gin Ala Ala Met 
565 570 575 

Leu Gin Ala Gin Gin Gin His His Gin Gin Gin Leu Ser Met Tyr Gly 
580 585 590 

Gin Pro Met Gly Gin Gin Pro Gin Thr Ala Gin Gin Gin Val Val Pro 
595 600 605 

Pro Val Thr Ser Gin Pro Pro Val Val Ala Ala Ser Gin Gin Gin Gin 
610 615 620 

Gin Gin Gin His Gin Gin Gin Ser Leu Asn Asp Gin Leu Gin His Ser 
625 630 635. 640 

lie Asn Asp lie Val Gly Gly Gly Asn Ser Ser Gly Ala Thr Gly Gly 
645 650 655 

Ala Gin Asn Gin His Gin Gin Gin Pro Gin Leu Ala Ala Met Ser Ser 
660 665 670 

Pro Leu His Gin Gin Asn Leu Pro Asn Met His His Leu lie Gin Pro 
675 680 685 

Thr Met Glu Thr Thr Gin Pro Thr Gin Gin Gin Gin Gin Thr Ser Gin 
690 695 700 

Gin Gin Gin Gin Pro Gin Gin Pro Gin Ala Thr Leu Thr Ser Pro His 
705 -710 715 720 

His Gin Gin Met Gin His Gin Ser Pro lie His Gin Gin Gin Gin Ser 
725 730 735 

Pro His His Gin Gin His Leu Pro Ser Tyr Asn Gin Ser Gin Gin Gin 
740 745 750 

Phe Asp Pro Phe Ala Asn lie Leu Gly Asp Asn Gin Pro Ala Ala Ser 
755 760 765 

Gin Gin Thr Met Ser Pro Ala His Val Ser Ser Pro Val Pro Ala Gin 
770 775 780 

Met Gin Gin Gin Gin His Gin Thr Gin Gin Gin Pro Ser Gin Gin Val 
785 790 795 800 

Pro Gin Ser Gin Gin Gin Gin Val Ser Gin Pro Gin Gin Gin Thr Gin 
805 810 815 

Gin Gin Gin Pro Ser Thr Pro Ser His His Leu Ser Ser He Leu Asn 
820 825 830 
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Glu Thr Ala Asn Ser Asn Asp Ser Ser Thr Leu Ala Val Ala Ala Asn 
835 *" 840 845 

Asp Ser Asn Asn Ser Ser Ser Asn Ser Ser Thr Asn Ser lie Val Asn 
850 855 860 

Asn Gin Pro Thr Ser Val His Asp Ser Asn Ser Gin Ser Ser lie Asn 
865 870 875 880 

Ser Ser Ser Asn Asn Gin Gin Gin Leu Leu Met Asp Asn Thr Asn Ser 
885 890 895 

His Gly Gly Asn Ser Glu Ser Ala Gin Asn Ala Gly Val Asp Val Gly 
900 905 910 

Leu Phe Asp Asn Asn Ser Met Ser Ser Asn Ser Ala Ala Val Ala Ala 
915 920 925 

Val Ala Ser Asn Ala Ala Ser Ala Ala Ala Ala Leu Leu Asp Ser Asn 
930 935 940 

Ser Gin Ser Ser Asn Ala Glu Phe Glu Lys Asn Gin Ser Glu Gly Glu 
945 950 955 960 

Gly Leu Gly Val Val Glu Gly Val lie Ala Asn Glu Thr Asp Leu Pro 
965 970 975 

Gin Asp Glu Asn Ser Val Ser Lys Thr Gin Asp lie Thr Leu Ser Thr 
980 985 990 

Glu Leu Pro Thr He Gin Asp Asp Leu Gin Glu Lys Pro Thr Ala Glu 
995 1000 1005 

Met Glu Gin Thr Gin Leu Gly Gin Ser Leu Gly Asp Leu Ser Lys 
1010 1015 1020 

Ser Leu Leu Glu Glu Pro Lys Thr Val Glu Glu Ser Gly Glu Asp 
1025 1030 1035 

Lys Ser Gin Ser Ala Pro Gly Val Ala Pro Pro Ala Asp Pro He 
1040 1045 1050 

lie Pro Val Thr Gin Pro Pro Gin Gin Gin Met Pro Pro He Gly 
1055 1060 1065 

Met Pro Met His Pro He Ala Pro Gly Tyr Glu Ala Gin Ala Gin 
1070 1075 1080 

Gly Gin Gly His Met Pro Pro Met Met Pro Pro Tyr Gly Gly Ala 
1085 1090 1095 

Pro Gly Met Tyr Pro Pro Tyr Pro Met Leu His Gin Gin Glu He 
1100 1105 1110 

Ala Ala Leu Gin Gin Gin He Gin Glu Leu Tyr Cys Met Pro Pro 
1115 1120 1125 

Gly His Glu Leu Gin His Gin Asp Lys Leu Met Arg Met Gin Glu 
1130 1135 ~ 1140 

Arg Leu Asn Leu Leu Thr Gin His Glu Val Asn Asp Gin Cys Ala 
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1145 1150 1155 

Gly Gly Pro Gin Cys Leu Leu Phe Gin Asn Val Pro Pro Met Tyr 
1160 1165 1170 

Gly Pro Pro Gly Asn Pro Leu Leu Asn Gin Gin Met Val Glu Ser 
1175 1180 1185 

Pro Gin Val Ser Ser Thr Thr Gly Arg Gly Arg Gly Lys Ser Ala 
1190 - 1195 1200 

Asn Lys Pro Arg Lys Pro Arg Ala Lys Lys Gly Glu Lys Ala Gin 
1205 1210 1215 

Val Gly Gin Gin Gin Asp Leu Met Asp He Ser Gly Asn Val Ala 
1220 1225 1230 

Met Gly Ala Ala Asn Ala Val Ser Ser He Pro Thr Thr Gin Leu 
1235 1240 1245 

Pro Val Ser Glu Asp Cys Val Thr Gin Gly Ala Gly Asp Thr Ser 
1250 1255 1260 

Val Val Gly Met Leu Glu Tyr Ser Glu Gly Met Gly Asp Leu Ser 
1265 1270 1275 

Gin Asp Val His Ser Ala Asn Glu Leu Asp Thr Ser Thr Asp Gly 
1280 1285 - 1290 

Ser Gly Lys Lys Lys Lys Pro Arg Lys Pro Arg Thr Pro Lys Asp 
1295 1300 1305 

Pro Asn Lys Pro Pro Arg Asp Arg Thr Pro Lys Ala Lys Lys Pro 
1310 1315 1320 

Lys Asp Pro Asn Asp Pro Asn Ser Thr Glu Thr Pro Ala Ala Val 
1325 1330 1335 

Lys Lys Arg Ala Gly Ala Ser Lys Arg Arg Lys Gin Tyr Gly Glu 
1340 1345 1350 

Asp Gly Ala Glu Gin Thr Gly Glu Gly Ser Glu Val Glu Asp Asn 
1355 1360 1365 

Lys Pro Leu Val Pro Lys Ala Gly Ser Ala Asp Gly Glu Ala Glu 
1370 1375 1380 

Thr Thr Ser Gly Gly Thr Gly Val Asp Gly Glu Ser Pro Asp Tyr 
1385 1390 1395 

Asp Asp He Pro Val Ser Lys lie Pro Arg Gly Ser Asn Glu Asp 
1400 1405 " 1410 

Glu Lys Glu Ala Glu Ala Gly Asp Glu Thr Val Asp Ser Val Pro 
1415 1420 1425 

Asp Ser Ala Gly Asp Pro Ala Ser Thr Pro Ser Arg Arg Asp Arg 
1430 1435 1440 

Lys Arg Ser Thr Ala Arg Ser Arg Arg Asn Ala Asn Ser Glu Glu 
1445 1450 1455 
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Gly Gly Ser Ala Arg Lys Asn Arg Gly Ser Leu Ser Ala Lys Ala 
1460 1465 1470 

Leu Lys Lys Arg Arg Asn Arg Gly Arg lie Val Pro Glu Ser Asp 
1475 1480 1485 

Gly Glu Asp Asp Thr Leu Asp Arg Thr Pro Pro Pro Ser Pro Pro 
1490 1495 1500 

Pro Asp Ser Glu Met Asp Ser Asn Lys Arg Arg Ser Ser Arg Asn 
1505 1510 1515 

Thr Gin Arg Lys Lys Tyr lie Asp Asp Val Met Leu Arg Phe Ser 
1520 1525 1530 

Asp Asp Glu Asn Ser Leu Leu Val Ala Ser Pro Val Lys Lys Asp 
1535 1540 1545 

Lys Lys Pro Ser Ala Asn Ala Ser Asn Ser Asn Ala Gly Ser Asp 
1550 1555 1560 

Val Glu Lys Thr Glu Pro Gin Ser Gly Ala Glu Gly Asp Ala Ala 
1565 1570 1575 

Gin Glu Val Gly Glu Glu Lys Ser Asn Leu Pro Leu Asp Glu Ser 
1580 1585 1590 

Ser Gin Leu Glu Ala Ser Ser Ser Thr Ser Ala Val Ala Glu Lys 
1595 1600 1605 

Glu Arg Gin lie Ser Thr Asp Ala Ala Asn Ala Ala Met Ser Ser 
1610 1615 1620 • 

Lys Pro Asn Tyr Val Tyr lie Asn Thr Gly Asp Glu Asp Ser Met 
1625 1630 1635 

Val Val Gin Leu Val Leu Ala Met Arg Met Gly Lys Arg Glu Leu 
1640 1645 1650 

lie Leu Asp Lys Pro Lys Glu Lys Ala Pro Glu Pro Lys Gin Asp 
1655 1660 1665 

Glu Glu Lys Ser Glu Leu Asp Glu Ala Thr Thr Asp Lys Pro Glu 
1670 1675 1680 

Gly Asp Glu Lys Phe Lys Thr Glu Gly Glu Ser Lys Lys Asp Leu 
1685 1690 1695 

Thr Asp Ser Glu Glu Thr Lys Leu Glu Ser Ser Ala Met Glu Val 
1700 1705 1710 

Asp Ser Lys Glu Glu Ser Glu Pro Asp Asp Ser Lys Lys Ser Asp 
1715 1720 1725 

Glu Asp Asn Lys Asp Lys Asp Lys Met Glu Val Asp Asp Glu Val 
1730 1735 1740 

Gly Lys Ser Asp Lys Glu Ser Lys Pro Glu Glu Gin Ser Glu Thr 
1745 1750 1755 
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Val Lys Thr Glu Glu Asn Ser Lys Ala lie Glu Glu Asp Lys Ser 
1760 1765 1770 

Ser Thr Val Leu Thr Ala Asp His Ala Lys Glu Pro Glu Thr Val 
1775 1780 1785 

Leu Glu Lys Met Glu Val Asp Glu Lys Ala Asn Asp Asp Gin Ser 
1790 1795 1800 

Ala Val Ser Lys Ala Glu Gly Ser Asp Glu Lys Ser Thr Asp Asp 
1805 1810 1815 

Ser Asn Pro Glu Glu Ala Thr Thr Glu Lys Asn Lys Glu Ser Leu 
1820 1825 1830 

Glu lie Glu Gly Glu Lys Glu Arg Val Lys Glu Gly* Glu Glu Ser 
1835 1840 1845 

Val Lys Lys Glu Asn Asp Glu Lys Thr Glu Ala Asp Met Glu Asn 
1850 1855 1860 

Lys Pro Glu Pro Val Phe lie Asp Val Glu Glu Tyr Phe Val Lys 
1865 1870 1875 

Tyr Arg Asn Phe Ser Tyr Leu His Cys Glu Trp Arg Thr Glu Glu 
1880 1885 1890 

Glu Leu Leu Lys Gly Asp Arg Arg Val Ala Ala Lys lie Arg Arg 
1895 1900 1905 

Phe Gin Gin Lys Gin Ser Gin Gin Leu Asn lie Phe Glu Asn lie 
1910 1915 1920 

Glu Asp Glu Pro Phe Asn Gin Asp Phe Thr Glu Val Asp Arg Val 
1925 1930 1935 

Leu Asp Met Ser Val His Thr Asp Glu Thr Ser Gly Glu Thr Thr 
1940 1945 1950 

Lys His Tyr Leu Val Lys Trp Lys Ser Leu Pro Tyr Glu Asp Cys 
1955 I960 1965 

Thr Trp Glu Leu Glu Glu Asp Val Asp Asn Asp Lys lie Glu Gin 
1970 1975 1980 

Tyr Leu Arg Phe Asn Lys lie Pro Gin Arg Ser Glu . Trp Lys Ser 
1985 1990 1995 

Lys Lys Arg Pro His Pro Glu Leu Trp Lys Lys Leu Glu Lys Thr 
2000 2005 ~ 2010 

Pro Val Tyr Lys Gly Gly Asn Ser Leu Arg Pro Tyr Gin Leu Glu 
2015 2020 2025 

Gly Leu Asn Trp Leu Lys Phe Ser Trp Tyr Asn Thr His Asn Cys 
2030 2035 2040 

lie Leu Ala Asp Glu Met Gly Leu Gly Lys Thr lie Gin Ser Leu 
2045 2050 2055 

Thr Phe Val His Ser Val Tyr Glu Tyr Gly lie Arg Gly Pro Phe 
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2060 2065 2070 

Leu Val lie Ala Pro Leu Ser Thr lie Pro Asn Trp Gin Arg Glu 
2075 2080 2085 

Phe Glu Gly Trp Thr Asp Met Asn Val Val Val Tyr His Gly Ser 
2090 2095 2100 

Val Thr Ser Lys Gin Met lie Gin Asp Tyr Glu Tyr Tyr Tyr Lys 
2105 2110 2115 

Thr Glu Ser Gly Lys Val Leu Lys Glu Pro lie Lys Phe Asn Val 
2120 2125 2130 

Leu He Thr Thr Phe Glu Met He Val Thr Asp Tyr Met Asp Leu 
2135 2140 2145 

Lys Ala Phe Asn Trp Arg Leu Cys Val He Asp Glu Ala His Arg 
2150 2155 2160 

Leu Lys Asn Arg Asn Cys Lys Leu Leu Glu Gly Leu Arg Gin Leu 
2165 2170 2175 

Asn Leu Glu His Arg Val Leu Leu Ser Gly Thr Pro Leu Gin Asn 
2180 2185 2190 

Asn He Ser Glu Leu Phe Ser Leu Leu Asn Phe Leu Glu Pro Ser 
2195 2200 2205 

Gin Phe Ser Ser Gin Glu Glu Phe Met Ser Glu Phe Gly Ser Leu 
2210 2215 2220 

Arg Thr Glu Glu Glu Ser Asp Gly Ala Leu Leu Gly Tyr Pro 
2225 2230 2235 

<210> 7 

<211> 1002 

<212> DNA 

<213> Drosophila melanogaster 

<400> 7 



atgaaaaacc 


aggatttggt 


ggaatattta 


aggtcgtgcg gggtgtgcga 


aatttgccag 


60 


ctgcgttacc 


tgaaggccag 


aggcgcggag 


tatagaaaca 


tcaatgagac 


tttgcaaaag 


120 


ttggatgtaa 


aactaaatga 


aaatgtggaa 


aacgaagagc 


ttgttatatc 


cgaagggagt 


180 


caaccatcta 


aaagggcccg 


tctgggcgtg 


tgttcaacgt 


gcctgggttt 


attctccaaa 


240 


gactttcaga 


atgagctgct 


cagcagcatt 


ttggcatcgg 


atttcgcgaa 


atacgattgc 


300 


cagaaaatcg 


ttctggcgat 


ttgtctaccg 


atgtcgcttc 


agttgagaca 


gctggccatg 


360 


tggtttgcct 


tgcgaagaag 


atttggacca 


tctatagacg 


aaaacaatcc 


cccagacgtg 


420 


cctataaaag 


aggctgtcaa 


gctgatccta 


caccctataa 


tctgtgaaaa 


gctggccaag 


480 


ggttacgatg 


ccaacggtct 


gatgatcaat 


atagacctca 


cgcacagtct 


ggaaggcgaa 


540 


gaggtggaaa 


aactggtcaa 


attaaacaaa 


gaagcctttc 


ccgccaaggc 


ctcgcatcaa 


600 
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aagcgcattg aaatttcgcg aggtttacta gagaaacagt atcaaccctc caaagttaag 660 

gcggaaacct atgagaaata ttttcagata ccctgctcta acgtagagga atctataaaa 720 

cttacttcca tagacctgca gggaccattg atttgtgtag ctggcagata tcgaaagctg 780 

agcagggaac tttcacatac tccctggatt ttgaatggcc aaaggctcat ggaggacagt 840 

atcgaggaaa ttataattag gcatgtcggt ccccacttta cagagaagct gggcaaaatc 900 

accttcatgt cgagtggcag agaagatgtg gacgtccgat gcctggggaa aggaaggcct 960 

tttgttctag aaattccaaa tgccaagttg gttgctctat aa 1002 

<210> 8 

<211> 333 - 

<212> PRT 

<213> Drosophila melanogaster 

<400> 8 

Met Lys Asn Gin Asp Leu Val Glu Tyr Leu Arg Ser Cys Gly Val Cys 
1 5 10 15 

Glu He Cys Gin Leu Arg Tyx Leu Lys Ala Arg Gly Ala Glu Tyr Arg 
20 25 30 

Asn He Asn Glu Thr Leu Gin Lys Leu Asp Val Lys Leu Asn Glu Asn 
35 40 45 

Val Glu Asn Glu Glu Leu Val He Ser Glu Gly Ser Gin Pro Ser Lys 
50 55 60 

Arg Ala Arg Leu Gly Val Cys Ser Thr Cys Leu Gly Leu Phe Ser Lys 
65 70 75 80 

Asp Phe Gin Asn Glu Leu Leu Ser Ser He Leu Ala Ser Asp Phe Ala - 
85 90 95 

Lys Tyr Asp Cys Gin Lys He Val Leu Ala He Cys Leu Pro Met Ser 
100 105 110 

Leu Gin Leu Arg Gin Leu Ala Met Trp Phe Ala Leu Arg Arg Arg Phe 
115 120 125 

Gly Pro Ser He Asp Glu Asn Asn Pro Pro Asp Val Pro He Lys Glu 
130 135 140 

Ala Val Lys Leu He Leu His Pro He He Cys Glu Lys Leu Ala Lys 
145 150 155 160 

Val Tyr Asp Ala Asn Gly Leu Met He Asn He Asp Leu Thr His Ser 
165 170 175 

Leu Glu Gly Glu Glu Val Glu Lys Leu Val Lys Leu Asn Lys Glu Ala 
180 185 190 

Phe Pro Ala Lys Ala Ser His Gin Lys Arg He Glu He Ser Arg Gly 
195 200 205 
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Leu Leu Glu Lys Gin Tyr Gin Pro Ser Lys Val Lys Ala Glu Thr Tyr 
210 215 220 

Glu Lys Tyr Phe Gin lie Pro Cys Ser Asn Val Glu Glu Ser lie Lys 
225 230 235 240 

Leu Thr Ser lie Asp Leu Gin Gly Pro Leu lie Cys Val Ala Gly Arg 
245 250 255 

Tyr Arg Lys Leu Ser Arg Glu Leu Ser His Thr Pro Trp lie Leu Asn 
260 265 270 

Gly Gin Arg Leu Met Glu Asp Ser He Glu Glu He He He Arg His 
275 280 285 

Val Gly Pro His Phe Thr Glu Lys Leu Gly Lys He Thr Phe Met Ser 
290 295 300 

Ser Gly Arg Glu Asp Val Asp Val Arg Cys Leu Gly Lys Gly Arg Pro 
305 310 315 320 

Phe Val Leu Glu He Pro Asn Ala Lys Arg Ser Cys Leu 
325 330 

<210> 9 
<211> 2208 
<212> DNA 

<213> Drosophila melanogaster 
<400> 9 

atgtttcaat actcttatat tagaaaaata ccaatgccaa catctgagta cgatttcgca 60 

actggtcaca ctgacagctg tcttctacca acacatatgc gcgcgtgtgt atgtgtttgc 12 0 

gtgcagtgcg aaatagaaac aagaaaagca agcgaaaaat cacagaaatt cacaaaaaaa 180 

aagcccaact acttccaaaa ttgggccgcc cggcgaagaa ccgcaaaagt ggccaaaatt 240 

cggcgaaaac agcgcaagtg tgacaaagca ttcgtgccgc tgcagtcgtc ggcgaaacgg 30 0 

gcgaaaacaa aagagaatag tgttgatagt aatacgagcg tatttagcag tagcagcagc 3 60 

agcagcagtg gccgaagctt cggcagggga acggaacggt gggcggtggg tgcagaagcg 420 

ggccggggaa cggccgagaa cgaaacacta gcagtagcag cagcagcagc gacaacaaca 480 

aatgccggtc gctttatcac cgccgatcta atcaaaacag ttaacagcga caagcagcga 540 

gacagagtag caaagggcca cagggacgcg aaaaaccccc tagatgccac caaacatttg 600 

cgcctatcgg actgcttgcg taccgtgcaa aaacttgcta ttgaacttga gagcgccgac 660 

gccggcagcg acgccagcgc ccaagccaac gctagcgccg acgccagcag cgccgtcatg 720 

tccgagacgg gttgtcggca ctatcaaagc tatgtgaagg agcacagcta cgatacattc 780 

cgggtcatcg acgcctactt cgctgcttgc gtcaacagag atgcgcgcga gcgaaaggct 840 

attcactgca actgcttcga gtgcggcagc tacggcatcc agttgtacgc ttgcctgcac 900 

tgcatctact tcggatgtcg gggggcccac atcacgagtc acctgcgatc caagaagcac 960 
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aatgtggccc 


tggagctgtc 


ccacggaacg ctctactgct 


acgcctgcag 


agatttcatc 


1020 


tacgacgcgc 


ggagtcgcga gtatgcgctg atcaaccgca agctggaggc gaaggatctg 


1080 


cagaagagca 


tcggctgggt 


gccgtgggtt cccacaacca 


aggagaccaa 


tctgctgctg 


1140 


gccaatgcga 


ggcgtcggct 


ggtgaggccc aatcaaacga 


tcggactgag 


gggtctgctt 


1200 


aatctgggcg 


ccacttgctt 


catgaactgc atcgtccagg 


ctctggttca 


cacgcccctg 


1260 


ctcagcgatt 


actttatgtc 


agatcgtcac gactgcggca 


gcaagtcatc 


gcacaaatgt 


1320 


ctcgtttgtg 


aagtgtcacg 


tctcttccag gagttctatt 


ccggctcccg 


ttcgccgctg 


1380 


tcgctgcacc 


ggctactgca 


tttaatctgg aaccatgcga 


agcacttggc 


cggctacgag 


1440 


cagcaggatg cgcacgagtt 


cttcatcgcc actctggacg 


tgctgcatcg 


gcactgcgtg 


1500 


aaggcaaagg 


cggagcacga 


aagcaagagc aacagctctg 


gctcgggaag 


tggaaccaat 


1560 


tccagcaact 


cgagcagctc 


gcattgctac ggccagtgta 


attgcatcat 


tgaccagatc 


1620 


ttcacgggca 


tgctgcagag 


cgatgtggtg tgccaggcct 


gcaacggagt 


gtccaccacg 


1680 


tacgatccgt 


tttgggacat 


ttcgctggac ctgggcgaaa 


caacaacgca 


tggtggtgtt 


1740 


actccaaaaa 


cgctgataga ctgcctggag cggtacactc 


gggccgagca 


tctcggatcg 


1800 


gcggccaaaa 


tcaagtgctc 


tacctgcaaa tcctaccagg 


agtccaccaa 


acagttcagc 


1860 


ctgcgcactc 


tgcccagcgt grgtgtcgttc catttgaaac gcttcgagca ctcagctctg 


1920 


atcgatcgca 


agatctcctc 


gttcattcaa ttccccgtgg 


agttcgacat 


gacgcccttt 


1980 


atgtcggaga agaagaacgc ctacggcgac ttccggttct ctctgtacgc cgtggtcaat 


2040 


catgtgggca 


ccatcgacac 


cggccactat acggcgtatg 


tgcggcacca 


gaaggacacg 


2100 


tgggtcaagt 


gcgatgatca 


tgtgataacg atggcatcgc 


tcaagcaggt 


gctggacagc 


2160 


gagggttatt 


tattgttcta 


ccataaaaat gtgctggaat 


acgagtaa 




2208 



<210> 10 

<211> 735 

<212> PRT 

<213> Drosophila melanogaster 

<400> 10 

Met Phe Gin Tyr Ser Tyr He Arg Lys He Pro Met Pro Thr Ser Glu 
1 5 10 15 

Tyr Asp Phe Ala Thr Gly His Thr Asp Ser Cys Leu Leu Pro Thr His 
20 25 30 

Met Arg Ala Cys Val Cys Val Cys Val Gin Cys Glu He Glu Thr Arg 
35 40 45 

Lys Ala Ser Glu Lys Ser Gin Lys Phe Thr Lys Lys Lys Pro Asn Tyr 
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50 55 60 

Phe Gin Asn Trp Ala Ala Arg Arg Arg Thr Ala Lys Val Ala Lys lie 
65 70 75 80 

Arg Arg Lys Gin Arg Lys Cys Asp Lys Ala Phe Val Pro Leu Gin Ser 
85 90 95 

Ser Ala Lys Arg Ala Lys Thr Lys Glu Asn Ser Val Asp Ser Asn Thr 
100 105 110 

Ser Val Phe Ser Ser Ser Ser Ser Ser Ser Ser Gly Arg Ser Phe Gly 
115 120 125 

Arg Gly Thr Glu Arg Trp Ala Val Gly Ala Glu Ala Gly Arg Gly Thr 
130 135 140 

Ala Glu Asn Glu Thr Leu Ala Val Ala Ala Ala Ala Ala Thr Thr Thr 
145 150 155 160 

Asn Ala Gly Arg Phe lie Thr Ala Asp Leu He Lys Thr Val Asn Ser 
165 170 175 

Asp Lys Gin Arg Asp Arg Val Ala Lys Gly His Arg Asp Ala Lys Asn 
18 0 185 190 

Pro Leu Asp Ala -Thr Lys His Leu Arg Leu Ser Asp Cys Leu Arg Thr 
195 200 205 

Val Gin Lys Leu Ala He Glu Leu Glu Ser Ala Asp Ala Gly Ser Asp 
210 215 220 

Ala Ser Ala Gin Ala Asn Ala Ser Ala Asp Ala Ser Ser Ala Val Met 
225 230 235 240 

Ser Glu Thr Gly Cys Arg His Tyr Gin Ser Tyr Val Lys Glu His Ser 
245 250 255 

Tyr Asp Thr Phe Arg Val lie Asp Ala Tyr Phe Ala Ala Cys Val Asn 
260 265 270 

Arg Asp Ala Arg Glu Arg Lys Ala lie His Cys Asn Cys Phe Glu Cys 
275 280 285 

Gly Ser Tyr Gly lie Gin Leu Tyr Ala Cys Leu His Cys He Tyr Phe 
290 295 300 

Gly Cys Arg Gly Ala His He Thr Ser His Leu Arg Ser Lys Lys His 
305 310 315 320 

Asn Val Ala Leu Glu Leu Ser His Gly Thr Leu Tyr Cys Tyr Ala Cys 
325 330 335 

Arg Asp Phe He Tyr Asp Ala Arg Ser Arg Glu Tyr Ala Leu lie Asn 
340 345 350 

Arg Lys Leu Glu Ala Lys Asp Leu Gin Lys Ser He Gly Trp Val Pro 
355 360 365 

Trp Val Pro Thr Thr Lys Glu Thr Asn Leu Leu Leu Ala Asn Ala Arg 
370 375 380 



20 



WO 02/057455 



PCT/US02/01568 



Arg Arg Leu Val Arg Pro Asn Gin Thr lie Gly Leu Arg Gly Leu Leu 
3Q 5 390 395 " 400 

Asn Leu Gly Ala Thr Cys Phe Met Asn Cys lie Val Gin Ala Leu Val 
405 410 415 

His Thr Pro Leu Leu Ser Asp Tyr Phe Met Ser Asp Arg His Asp Cys 
420 425 . 430 

Gly Ser Lys Ser Ser His Lys Cys Leu Val Cys Glu Val Ser Arg Leu 
435 440 445 

Phe Gin Glu Phe Tyr Ser Gly Ser Arg Ser Pro Leu Ser Leu His Arg 
450 455 460 

Leu Leu His Leu lie Trp Asn His Ala Lys His Leu Ala Gly Tyr Glu 
465 470 475 480 

Gin Gin Asp Ala His Glu Phe Phe lie Ala Thr Leu Asp Val Leu His 
485 490 495 

Arg His Cys Val Lys Ala Lys Ala Glu His Glu Ser Lys Ser Asn Ser 
500 505 ^ 510 

Ser Gly Ser Gly Ser Gly Thr Asn Ser Ser Asn Ser Ser Ser Ser His 
515 520 525 

Cys Tyr Gly Gin Cys Asn Cys lie lie Asp Gin He Phe Thr Gly Met 
530 535 540 

Leu Gin Ser Asp Val Val Cys Gin Ala Cys Asn Gly Val Ser Thr Thr 
545 550 555 560 

Tyr Asp Pro Phe Trp Asp He Ser Leu Asp Leu Gly Glu Thr Thr Thr 
565 570' 575 

His Gly Gly Val Thr Pro Lys Thr Leu lie Asp Cys Leu Glu Arg Tyr 
580 585 590 

Thr Arg Ala Glu His Leu Gly Ser Ala Ala Lys He Lys Cys Ser Thr 
595 600 605 

Cys Lys Ser Tyr Gin Glu Ser Thr Lys Gin Phe Ser Leu Arg Thr Leu 
610 615 620 

Pro Ser Val Val Ser Phe His Leu Lys Arg Phe Glu His Ser Ala Leu 
625 630 635 640 

He Asp Arg Lys He Ser Ser Phe lie Gin Phe Pro Val Glu Phe Asp 
645 650 655 

■Met Thr Pro Phe Met Ser Glu Lys Lys Asn Ala Tyr Gly Aso Phe Arg 
660 665 670 

Phe Ser Leu Tyr Ala Val Val Asn His Val Gly Thr He Asp Thr Gly 
675 680 685 

His Tyr Thr Ala Tyr Val Arg His Gin Lys Asp Thr Trp Val Lys Cys 
690 695 700 
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Asp Asp His Val lie Thr Met Ala Ser Leu Lys Gin Val Leu Asp Ser 
705 710 715 720 

Glu Gly Tyr Leu Leu Phe Tyr His Lys Asn Val Leu Glu Tyr Glu • 
725 730 735 

<210> 11 
<211> 1602 
<212> DNA 

<213> Drosophila melanogaster 



<400> 11 



augagugtca 


cgggggcaca 


ctccgaaaat 


gccgcacaaa 


gacgaaacag 


*-Cggi-CLayL 


fin 


gagaacagtg 


aggacaauga 


aaacagcgcg 


uccggcaccg 


fcfcagggaaca 


gcgtgacgag 


-L VJ 


gcggcgggcc 


gcaccguucu 


ccagtgggcg 


uggcaugtgg 


tcaaatccac 


acccgcgyag 


JLO U 


cccacaatgt 


uccuguacau 


guucgccuuc 


atgaucaccu 


cggtggtgga 


gcagaaciLC 


Z *i U 


ttcctctaca 


aguccugucg 


ggttaacaga 


aat t.tcaegg 


aggaga t c t g 


caggaaccLc 




aacaagccgg 


agaacgagga 


gttccgaacg 


aaggcaatgt 


tgaccaatgc 


ctggttcctt 


^ fin 


cagtgggaga 


___4_.1_1__.f_ _ 

acatttctgc 


ccacgtttcc 


cccattattc 


cggcccutuc 


ucugggcL.cc • 


n 


uucucggauc 


ggcggggccg 


aaaguugece 


c ugc tea ugg 


gaccaguggg 


ctclciy LLLL. LL 


480 


uacuccacga 


ugauaguggu 


caaegcuagg 


a tyaccacyu 


ygccyy ugta 


CtClCtL. Cl LLuLL 


J*± Lf 


tacucggcga 


cgLLgccauc 


ggeguugace 


ggugeggaug 


+* r~r/r/~* f* n t* +* 4" 4- 

tyyCCaLUUt 


cycvLCLtyL 


U u U 


^ -W v— * » -r^k r^>> 

ttcgccLaca 


uCLCyyaCat 


4— /-« /— t *~ 4~ /-t 

LLCCLCyCLy 


Cdycaytycd 


CCat.ct.yyyL 


y O.LLO.L L-L- l y 


660 


/~ra r^rvt* rra 4~ 4"" 


ra /-« /-^ 4- z~» =a rx\~ err* 
a. L- L. LUay Ly L. 


wet l. y v.* w ct l. y 


yy^y Lyyi.Lv. 


t* ctctctc i~ r* err a 
i~yyyv. Luyua 


tctcttttac 


720 


— < r~> rr 4~ *-ri~ ^~ (~* a 

SaCy tytLCa 


a 4* a rr4~ /T"* a 


L»y cgy auaty 


L. LvavLy L. dd 


Cl L,y L- L L L. Ci L- L 


arttcrrrctc 


780 


t-rr* ^» +~ a )~ p i* 








LyLLy ci y ql a 


a a cr a t c cr 1 1 cr 


840 


ciy y y dcto l c y 


rra 1~ etc* +~ rrt* rrrr 
yatyuuy i— y y 


L-LULtyyyyu 




d L uuy L- c*y v— ci 


tcrtcraacicrac 

uy uy w.s*yy 


900 


tcgttggcgg 


tgttggtgaa 


gecgegaaag 


ggtcatcgtc 


gcagctttct 


cattatcctt 


960 


cuggucagca 


tggcactgta 


caccttccag 


cgtgacgagg 


ggcagtatct 


ctacatgtac 


1020 


accctgggca 


aattugacug 


ggatgtgagt 


gegtacagea 


acttcaagac 


attcaagtca 


1080 


tcggccuacg 


tgattgecat 


gctattggct 


gtgccgctga 


tgaacaagat 


ccttggatgg 


1140 


agggatacga 


caatcatutu 


cattggcacc 


tgggeccatt 


cgatagcccg 


cttgttcttc 


1200 


tatttcgcca 


ecaataegga 


cttgctctac 


gccggagccg 


ttgtctgcag 


cttgggccca 


1260 


attgtgggtc 


ccatgatccg 


ggccatgacc 


tcgaaaatag 


tgcccacatc 


agagegegga 


1320 


aaggtauttg 


cactgctatc 


agtttgcgat 


aatgcggtgc 


ccttcatcag 


cggtgtgtgc 


1380 


tattcgcaac 


tttataggcg 


cactcagaat 


acgaatcacg 


gaggaaatgt 


cttcatccta 


1440 


accattgcca 


cccaaatcgc 


tgtctttgtg 


atgatacttt 


gcttacacat 


tgttttgggc 


1500 
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aaaaattcac tggctgttcc ggaagttcct gagaaggaga gcggacttat ttcccaaacg 1560 
gaagctgtcc tggaggcgga aattgaggag cacaagaact ag 1602 

<210> 12 

<211> 533 

<212> PRT 

<213> Drosophila melanogaster 

<400> 12 

Met Ser Val Thr Gly Ala His Ser Glu Asn Ala Ala Gin Arg Arg Asn 
1 5 10 15 

Ser Arg Ser Ser Glu Asn Ser Glu Asp Asn Glu Asn Ser Ala Ser Gly 
20 25 30 

Thr Val Arg Glu Gin Arg Asp Glu Ala Ala Gly Arg Thr Val Leu Gin 
35 40 45 

Trp Ala Trp His Val Val Lys Ser Thr Ser Val Glu Pro Thr Met Phe 
50 55 60 

Leu Tyr Met Phe Ala Phe Met He Thr Ser Val Val Glu Gin Asn Phe 
65 70 75 80 

Phe Leu Tyr Lys Ser Cys Arg Val Asn Arg Asn Phe Thr Glu Glu He 
85 90 95 

Cys Arg Asn Leu Asn Lys Pro Glu Asn Glu Glu Phe Arg Thr Lys Ala 
100 105 110 

Met Leu Thr Asn Ala Trp Phe Leu Gin Trp Glu Asn lie Ser Ala His 
115 120 125 

Val Phe Pro He lie Leu Ala Leu Phe Leu Gly Ser Phe Ser Asp Arg 
130 135 140 

Arg Gly Arg Lys Leu Pro Leu Leu Met Gly Leu Val Gly Lys Phe Phe 
145 150 155 ~ 160 

Tyr Ser Thr Met He Val Val Asn Ala Arg Met Thr Thr Trp Pro Val 
165 170 175 

Gin Asn He He Tyr Ser Ala Thr Leu Pro Ser Ala Leu Thr Gly Ala 
180 185 190 

Asp Val Ala He Phe Ala Ser Cys Phe Ala Tyr He Ser Asp He Ser 
195 200 205 

Ser Leu Gin Gin Arg Thr He Arg Val Thr He Leu Asp Val He Tyr 
210 215 220 

Leu Ser Ala Met Pro Met Gly Val Ala Leu Gly Ser His Leu Phe Tyr 
225 230 235 240 

Asn Val Phe Asn Gin Ser Tyr Ala Asp Met Phe Thr Val Asn Ala Ser 
24 5 250 255 
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Leu Leu Ala Leu Ala lie lie Tyr Thr Leu Cys Ala Leu Lys Trp Gin 
260 265 270 

Thr Thr Pro Arg Gin Arg Ser Leu Arg Glu Leu Gly Cys Cys Gly Phe 
275 280 285 

Trp Gly Asp Phe Phe Asp Lys Gin His Val Lys Asp Ser Leu Ala Val 
290 295 300 

Leu Val Lys Pro Arg Lys Gly His Arg Arg Ser Phe Leu lie lie Leu 
305 310 315 320 

Leu Val Ser Met Ala Leu Tyr Thr Phe Gin Arg Asp Glu Gly Gin Tyr 
325 330 335 

Leu Tyr Met Tyr Thr Leu Gly Lys Phe Asp Trp Asp Val Ser Ala Tyr 
340 345 350 

Ser Asn Phe Lys Thr Phe Lys Ser Ser Ala Tyr Val He Ala Met Leu 
355 360 365 

Leu Ala Val Pro Leu Met Asn Lys He Leu Gly Trp Arg Asp Thr Thr 
370 375 380 

He He Phe He Gly Thr Trp Ala His Ser He Ala Arg Leu Phe Phe 
385 390 395 400 

Tyr Phe Ala Thr Asn Thr Asp Leu Leu Tyr Ala Gly Ala Val Val Cys 
405 410 415 

Ser Leu Gly Pro He Val Gly Pro Met He Arg Ala Met Thr Ser Lys 
420 425 430 

He Val Pro Thr Ser Glu Arg Gly Lys Val Phe Ala Leu Leu Ser Val 
435 440 445 

Cys Asp Asn Ala Val Pro Phe He Ser Gly Val Cys Tyr Ser Gin Leu 
450 455 460 

Tyr Arg Arg Thr Gin Asn Thr Asn His Gly Gly Asn Val Phe He Leu 
465 470 475 480 

Thr He Ala Thr Gin He Ala Val Phe Val Met He Leu Cys Leu His 
485 490 495 

He Val Leu Gly Lys Asn Ser Leu Ala Val Pro Glu Val Pro Glu Lys 
500 505 510 

Glu Ser Gly Leu He Ser Gin Thr Glu Ala Val Leu Glu Ala Glu He 
515 520 525 

Glu Glu His Lys Asn 
530 

<210> 13 
<211> 3261 
<212> DNA 

<213> Drosophila melanogaster 
<400> 13 

atgaactcct ccagcggcga tgacgaggcg ccgaaggatc cgcgcactgg cggcgaggat 60 
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ttcatcttca tctacaaggc tattgagaac gtgatggtca ttggaaagaa cttcccggtc 1920 

aatcagggca tatacgactg tgtctgtaca ccgccaattg ggagcaatgc cagtgtgatc 1980 

gattatgcca agtacaattg ggattcttgt gagtcctaca atggcacctt ggttggtgga 2040 

gattgcggaa cgccgcccac cgaaaacgtt ttcctcatgt cggtggtcct ctgcgccggc 2100 

accttcctca tctccaccgt gctgaaggag ttcaaaaacg ccctattctt cccatcgatt 2160 

gtccgccagt atatcagcga tttctccgtt ctcatcgcga ttttcgccat gagtttcttc 2220 

gactattcgc tgggagttcc cacccagaaa ctggaggtac ccaacgagct gaagcccacg 2280 

ctaagcacca gaggctggct catcccgccg ttcgtcgaga agaatccctg gtggtcggcg 2340 

atcattgccg tattccctgc ccttctcgga accatcctga tcttcatgga ccagcagatc 2400 

acggccgtta ttgtgaaccg aaaggagaac aaactgaaga agggatgtgg ctaccatctg 2460 

gatctgttca ttctctccat tctgattgcc atctgcagca tgatgggtct gccttggttc 252 0 

gtggccgcca ccgtgctgag catcaaccac gtgaactcgc tgaaactgga gtcggagtgc 2580 

tcggcccctg gtgagaagcc acagttcctg ggagtgcgcg agcagcgggt gacccacatc 2 640 

ttgatcttcc tgaccatcgg cgtctccgtg ctgttgaccc cgctgctcgg taacattcct 2700 

atgccggttc ttttcggtgt ctttctgtat atgggcgtgg cctcactcaa gggcttacag 2760 

ttcttcgatc gcatactgat tatgttcatg ccggcgaagt accagccaga ctatatgttc 2820 

ctgcgccagg ttcccattaa acgcgtccac ctgttcacca tgatccagct ggcctgcctc 2880 

ataattctct ggctgatcaa gtccttctca cagacatcca ttctgtttcc cctgatgttg 2940 

gtggtgatga ttggcatcag aaaggccctg gatctggtgt tcactcggcg cgagctgaag 3 000 

atcctggacg acataatgcc ggagatgacg aagcgtgcgg cggcggatga tctgcataaa 3 060 

ctggacgctg aggtgggctt attggcgcgc attttcccct ggggaaaagg cagccggagc 312 0 

agggtggtga ccaagccgcc gggccttgat gatggaatcg ttgggtctgg tggtgccgtt 3180 

ggcgctggac tcatcacttg caccacctca aatgcaaatg agaaggagtt cgaggcacag 3240 

agtagtctgc tcaaaaagta g 3261 

<210> 14 
<211> 1086 
<212> PRT 

<213> Drosophila melanogaster 
<400> 14 

Met Asn Ser Ser Ser Gly Asp Asp Glu Ala Pro Lys Asp Pro Arg Thr 
15 10 15 

Gly Gly Glu Asp Phe Thr Gin Gin Phe Thr Glu Asn Asp Phe Glu Gly 
20 25 30 
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His Arg Ala His Thr Val Tyr Val Gly Val His Val Pro Gly Gly Arg 
35 40 45 

Arg His Ser Gin Arg Arg Arg Lys His His His Ser Gly Pro Gly Gly 
50 55 60 

Gly Gly Gly Gly Gly Gly Gly Gly Gly Ser He Gly Gly Ser Gly Ser 
65 70 75 80 

Val Gly Gly Gly Ala Gly Lys Asp Asn Val Ser Glu Lys Gin Gin Glu 
85 90 95 

Val Glu Arg Pro Val Thr Pro Pro Ala Gin Arg Val Gin Phe He Leu 
100 105 110 

Gly Glu Asp Val Asp Asp Gly Thr His Val Ser His Pro Leu Phe Ser 
115 120 125 

Glu Met Gly Met Leu Val Lys Glu Gly Asp Glu He Glu Trp Lys Glu 
130 135 140 

Thr Ala Arg Trp He Lys Phe Glu Glu Asp Val Glu Glu Gly Gly Asn 
145 150 155 " 160 

Arg Trp Ser Lys Pro His Val Ala Thr Leu Ser Leu His Ser Leu Phe 
165 170 175 

Glu Leu Arg Arg Leu Leu Val Asn Gly Ser Val Met Leu Asp Met Glu 
180 185 190 

Ala Gin Asn Leu Glu Val Met Ala Asp Leu Val Cys Asp His Met Val 
195 200 205 

Ser Ala Gly Thr Leu Pro Pro Gly Val Lys Asp Lys Val Lys Asp Ala 
210 215 220 

Leu Leu Arg Arg His Arg His Gin His Glu Tyr Ala Lys Lys Thr Arg 
225 230 235 ~ 240 

Leu Pro He He Arg Ser Leu Ala Asp Met Arg Asn His Ser Ser Ser 
245 250 255 

Lys Lys Lys Lys Ser Asn Ser Lys His Ser Arg Pro Ala Gin Asn Leu 
260 265 270 

Ser Ser He Thr Glu Asp Met Val Lys Ser Pro Ser Asn Gin Ser Met 
275 280 285 

Ala Arg Pro Gly Ser Gly Thr Glu Leu Ser Glu Gin Gin His Lys Gly 
290 295 300 

Asn Thr His Phe Met Arg Lys He Pro Pro Gly Ala Glu Ala Ser Asn 
305 310 315 320 

He Leu Val Gly Glu Val Asp Phe Leu Glu Arg Thr Leu Ser Cys Phe 
325 330 335 

He Arg Leu Ser Gin Ala Val Val Leu Gly Asp Leu Thr Glu Val Pro 
340 345 350 
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Val Pro Thr Arg Phe Val Phe lie Leu Leu Gly Pro Pro Gly Ser Gin 
355 360 365 

Ser Asn Phe His Glu lie Gly Arg Ala Met Ala Thr Leu Met Ser Asp 
370 375 380 

Glu lie Phe His Glu Val Ala Tyr Arg Ala Arg Lys Arg Asp His Leu 
385 390 395 400 

Leu Ser Gly Val Asp Glu Phe Leu Asp Ala Val Thr Val Leu Pro Pro 
405 410 415 

Gly Glu Trp Asp Pro Thr lie Arg lie Glu Pro Pro Ala Ala lie Pro 
420 425 430 

Ser Gin Glu Val Arg Lys Arg Pro Pro Glu Leu Pro Lys Glu Glu Val 
435 440 445 

Asp Glu Glu Glu Glu Glu Ala Arg Leu Arg Glu Glu Asn Gly Leu Ser 
450 455 460 

Arg Thr Gly Arg Leu Phe Gly Gly Leu lie Asn Asp lie Lys Arg Lys 
465 470 475 480 

Ala Pro Trp Tyr lie Ser Asp Tyr Lys Asp Ala Leu Ser Met Gin Cys 
485 490 495 

Val Ala Ser Trp He Phe Leu Tyr Phe Ala Cys Leu Ser Pro He He 
500 505 510 

Thr Phe Gly Gly Leu Leu Ala Glu Ala Thr Gly Lys His Met Ala Ala 
515 520 525 

Met Glu Ser Leu Val Ser Gly Phe Val Cys Gly Met Gly Tyr Gly Phe 
530 535 540 

Phe Ser Gly Gin Pro Leu Thr He Leu Gly Ser Thr Gly Pro Val Leu 
545 " 550 555 560 

Val Phe Glu Ser He He Tyr Glu Phe Cys Leu Lys Met Gly Trp Asp 
565 570 575 

Tyr Met Thr Phe Arg Phe Trp He Gly Met Trp Val Ala Gly He Cys 
580 585 590 

He Val Leu Thr Ala He Asp Ala Ser Ala Leu Val Cys Tyr He Thr 
595 600 605 

Arg Phe Thr Glu Glu Asn Phe Ala Thr Leu He Ala Phe He Phe He 
610 615 620 

Tyr Lys Ala He Glu Asn Val Met Val He Gly Lys Asn Phe Pro Val 
625 630 635 640 

Asn Gin Gly He Tyr Asp Cys Val Cys Thr Pro Pro He Gly Ser Asn 
645 650 655 

Ala Ser Val He Asp Tyr Ala Lys Tyr Asn Trp Asp Ser Cys Glu Ser 
660 665 670 

Tyr Asn Gly Thr Leu Val Gly Gly Asp Cys Gly Thr Pro Pro Thr Glu 
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675 680 685 

Asn Val Phe Leu Met Ser Val Val Leu Cys Ala Gly Thr Phe Leu He 
690 695 700 

Ser Thr Val Leu Lys Glu Phe Lys Asn Ala Leu Phe Phe Pro Ser He 
705 710 715 720 

Val Arg Gin Tyr He Ser Asp Phe Ser Val Leu He Ala He Phe Ala 
725 730 735 

Met Ser Phe Phe Asp Tyr Ser Leu Gly Val Pro Thr Gin Lys Leu Glu 
740 ,745 750 

Val Pro Asn Glu Leu Lys Pro Thr Leu Ser Thr Arg Gly Trp Leu He 
755 760 765 

Pro Pro Phe Val Glu Lys Asn Pro Trp Trp Ser Ala He lie Ala Val 
770 775 780 

Phe Pro Ala Leu Leu Gly Thr He Leu He Phe Met Asp Gin Gin- He 
785 790 795 800 

Thr Ala Val He Val Asn Arg Lys Glu Asn Lys Leu Lys Lys Gly Cys 
805 810 ~ 815 

Gly Tyr His Leu Asp Leu Phe He Leu Ser He Leu He Ala He Cys 
820 825 830 

Ser Met Met Gly Leu Pro Trp Phe Val Ala Ala Thr Val Leu Ser He 
835 840 , 845 

Asn His Val Asn Ser Leu Lys Leu Glu Ser Glu Cys Ser Ala Pro Gly 
850 855 860 

Glu Lys Pro Gin Phe Leu Gly Val Arg Glu Gin Arg Val Thr His He 
865 870 875 880 

Leu He Phe Leu Thr He Gly Val Ser Val Leu Leu Thr Pro Leu Leu 
885 890 895 

Gly Asn He Pro Met Pro Val Leu Phe Gly Val Phe Leu Tyr Met Gly 
900 905 910 

Val Ala Ser Leu Lys Gly Leu Gin Phe Phe Asp Arg He Leu He Met 
915 920 925 

Phe Met Pro Ala Lys Tyr Gin Pro Asp Tyr Met Phe Leu Arg Gin Val 
930 935 940 

Pro He Lys Arg Val His Leu Phe Thr Met He Gin Leu Ala Cys Leu 
945 950 955 960 

He He Leu Trp Leu He Lys Ser Phe Ser Gin Thr Ser He Leu Phe 
965 970 975 

Pro Leu Met Leu Val Val Met He Gly He Arg Lys Ala Leu Asp Leu 
980 985 ^ 990 

Val Phe Thr Arg Arg Glu Leu Lys He Leu Asp Asp He Met Pro Glu 
995 1000 1005 
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60 
120 
180 



Met Thr Lys Arg Ala Ala Ala Asp Asp Leu His Lys Leu Asp Ala 
1010 1015 1020 

Glu Val Gly Leu Leu Ala Arg lie Phe Pro Trp Gly Lys Gly Ser 
1025 1030 1035 

Arg Ser Arg Val Val Thr Lys Pro Pro Gly Leu Asp Asp Gly lie 
1040 " 1045 1050 

Val Gly Ser Gly Gly Ala Val Gly Ala Gly Leu He Thr Cys Thr 
1055 1060 1065 

Thr Ser Asn Ala Asn Glu Lys Glu Phe Glu Ala Gin Ser Ser Leu 
1070 1075 1080 

Leu Lys Lys 
1085 

<210> 15 
<211> 1653 
<212> DNA 

<213> Drosophila melanogaster 
<400> 15 

atgcgatccg cgctgcggcc acgaggtgag tgcaaattga aatgcctgtg gcggcgatac 
ccaaatcaag gggtccgtct ccagctgggc gcctggtggc aggtaaccat cggccgtcgc 
attggcctct acagattctg tggcgacatc ggacgcggca atttctcgaa agtgaagctc 
gctgtccacc aactgacgcg tgacaaagtg gccattaagg tggtggacct ggatcgggcc 240 
ggactggatg ccaaggcact gcgaatgctg tccagcgaga tagccactct cgagtgtgtg 3 00 
catcatccga atatactgag gcttttcgag gtggtcgaaa ctctgggccg cgtttacctg 360 
gtcactgagt ggattcgcgg tggcgagcta tacaaccaca tcacccaagg cggtccgctg 420 
cgggagattc atgcggcccc ' gttgctgaaa caactcctcc tggcagtcaa acatatgcac 480 
agtctgggct acgtgcatcg ggacataaag gcggaaaatg tcctgctcct ctccgaggat 540 
cgcctcaagc tggccgactt cggtttcagt acccaactca tcaatggtac gggtgccaat 600 
caaaagctcg acacgttctg cggatcccct ccgtatgcgg cgcccgagct cttctccgat 660 
gaccactaca taggggcgcc cgtggatgtt tgggccctgg gcatcctgct ctacttcatg 720 
gtggtcggaa acatgccctt ccgggcacca acgattcccg gcctgaaagc agccatcctg 780 
aagggtgact atctgctgcc cggccagctc agcttgccct gcataagact tatacaacgc 
atcttgattc atatacccgc ccagcggcca accatcgacg acatgctgaa cagccagttc 
gtgacctgtc ccaagctcag tgccgatctg atgcagtggg agatcaacca gcacaccaag 
ccggtcaaga ggtccatctt ctgggtgcgc agcaagtcgc atcggctgcg gaagtccgcc 
tcactacggg atcgatacgc ggaggtggtc aagaagccgg ccattagcat gaacaccagg 1080 



840 
900 
960 
1020 
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cagcaggacg 
ttggtcccgg 
accagaaggt 
ccggagaagc 
aatgtggagg 
tgcgtcatgc 
gcacgccaga 
agcgggccgc 
cagtcctggc 
aagcggattg 



agatgtttgt 
tgtcaagtca 
acatgttctg 
agctggccaa 
tggccgagga 
tgcccacgaa 
tcctggccga 
gctccgacat 
tggcacgaaa 
agaggtcgtg 



gcagaacttc 
gctgaaggag 
cggcagcctg 
cggtggacag 
ttgccccctg 
caccgaggat 
gctgggcctc 
cattggcgcc 
gcacgtggag 
ctgcatactc 



ctgcaaccga 
ccacagtcca 
aagaagaagg 
tcaatcggtt 
ttcaagaact 
ctgagccagc 
acctccgaga 
tacaggatcg 
atggcactgc 
taa 



tcgagatggg 
ccgagcaggc 
tcacgcccat 
cggccaagat 
acgacgcgga 
taggtgccct 
tgctgatcaa 
tggtcaatcg 
acagcgagcc 



acacgaactg 
gaagcgtcca 
ggaaacggaa 
caatccgtgg 
gacgggcagc 
ggagttcgag 
cgccaggcag 
gttgcagaag 
caaggtggag 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1653 



<210> 16 

<211> 550 

<212> PRT 

<213> Drosophila melanogaster 

<400> 16 

Met Arg Ser Ala Leu Arg Pro Arg Gly Glu Cys Lys Leu Lys Cys Leu 
1 5 10 15 

Trp Arg Arg Tyr Pro Asn Gin Gly Val. Arg .Leu Gin Leu Gly Ala Trp 
20 25 30 

Trp Gin Val Thr He Gly Arg Arg He Gly Leu Tyr Arg Phe Cys Gly 
35 40 45 

Asp He Gly Arg Gly Asn Phe Ser Lys Val Lys Leu Ala Val His Gin 
50 55 60 

Leu Thr Arg Asp Lys Val Ala He Lys Val Val Asp Leu Asp Arg Ala 
65 70 75 80 

Gly Leu Asp Ala Lys Ala Leu Arg Met Leu Ser Ser Glu He Ala Thr 
85 90 95 

Leu Glu Cys Val His His Pro Asn He Leu Arg Leu Phe Glu Val Val 
100 105 110 

Glu Thr Leu Gly Arg Val Tyr Leu Val Thr Glu Trp He Arg Gly Gly 
115 12 0 125 

Glu Leu Tyr Asn His He Thr Gin Gly Gly Pro Leu Arg Glu He His 
130 135 140 

Ala Ala Pro Leu Leu Lys Gin Leu Leu Leu Ala Val Lys His Met His 
145 150 155 160 

Ser Leu Gly Tyr Val His Arg Asp He Lys Ala Glu Asn Val Leu Leu 
165 170 175 
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Leu Ser Glu Asp Arg Leu Lys Leu Ala Asp Phe Gly Phe Ser Thr Gin 
180 185 190 

Leu lie Asn Gly Thr Gly Ala Asn Gin Lys Leu Asp Thr Phe Cys Gly 
195 200 205 

Ser Pro Pro Tyr Ala Ala Pro Glu Leu Phe Ser Asp Asp His Tyr lie 
210 215 220 

Gly Ala Pro Val Asp Val Trp Ala Leu Gly He Leu Leu Tyr Phe Met 
225 230 235 240 

Val Val Gly Asn Met Pro Phe Arg Ala Pro Thr He Pro Gly Leu Lys 
245 250 255 

Ala Ala He Leu Lys Gly Asp Tyr Leu Leu Pro Gly Gin Leu Ser Leu 
260 265 270 

Pro Cys He Arg Leu He Gin Arg He Leu He His He Pro Ala Gin 
275 280 285 

Arg Pro Thr He Asp Asp Met Leu Asn Ser Gin Phe Val Thr Cys Pro 
290 295 300 

Lys Leu Ser Ala Asp Leu Met Gin Trp Glu He Asn Gin His Thr Lys 
305 310 315 320 

Pro Val Lys Arg Ser He Phe Trp Val Arg Ser Lys Ser His Arg Leu 
325 330 335 

Arg Lys Ser Ala Ser Leu Arg Asp Arg Tyr Ala Glu Val Val Lys Lys 
340 345 350 

Pro Ala He Ser Met Asn Thr Arg Gin Gin Asp Glu Met Phe Val Gin 
355 360 365 

Asn Phe Leu Gin Pro He Glu Met Gly His Glu Leu Leu Val Pro Val 
370 375 380 

Ser Ser Gin Leu Lys Glu Pro Gin Ser Thr Glu Gin Ala Lys Arg Pro 
385 390 395 400 

Thr Arg Arg Tyr Met Phe Cys Gly Ser Leu Lys Lys Lys Val Thr Pro 
405 410 415 

Met Glu Thr Glu Pro Glu Lys Gin Leu Ala Asn Gly Gly Gin Ser He 
420 425 430 

Gly Ser Ala Lys He Asn Pro Trp Asn Val Glu Val Ala Glu Asp Cys 
435 440 445 

Pro Leu Phe Lys Asn Tyr Asp Ala Glu Thr Gly Ser Cys Val Met Leu 
450 455 460 

Pro Thr Asn Thr Glu Asp Leu Ser Gin Leu Gly Ala Leu Glu Phe Glu 
465 470 475 480 

Ala Arg Gin He Leu Ala Glu Leu Gly Leu Thr Ser Glu Met Leu He 
485 490 495 

Asn Ala Arg Gin Ser Gly Pro Arg Ser Asp He He Gly Ala Tyr Arg 
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He Val Val Asn Arg Leu Gin Lys Gin Ser Trp Leu Ala Arg Lys His 
515 520 525 

Val Glu Met Ala Leu His Ser Glu Pro Lys Val Glu Lys Arg lie Glu 
530 535 540 

Arg Ser Cys Cys He Leu 
545 550 

<210> 17 
<211> 510 
<212> DNA 

<213> Drosophila melanogaster 
<400> 17 

atgtctgcta acggagatta caagaacgcc gcctcgatct acgagttcac cgtgaaggat 60 
acccatggca acgatgtttc cctggaaaag tacaagggca aggtggtcct ggtggtgaac 120 
atcgcctcca agtgcggcct gaccaagaac aactacgaga agctgacgga tctaaaggag 180 
aagtacggcg agcgcggcct ggtgatcctc aacttcccgt gcaatcagtt tgggtcccag 240 
atgccggagg ccgatggaga ggccatggtg tgccacctgc gcgactccaa ggctgacatc 300 
ggcgaggtgt tcgccaaggt cgatgtgaat ggagacaatg cggcgccgct gtacaaatac 360 
ctaaaggcca agcagaccgg caccctgggc agcggaatca agtggaactt caccaagttt 420 
ctggtgaaca aggagggcgt gcccatcaac cgatatgccc cgaccaccga tcccatggac 480 
atcgccaagg acattgaaaa gctgctgtag 5 10 

<210> 18 

<211> 169 

<212> PRT 

<213> Drosophila melanogaster 

<400> 18 

Met Ser Ala Asn Gly Asp Tyr Lys Asn Ala Ala Ser He Tyr Glu Phe 
1 5 10 15 

Thr Val Lys Asp Thr His Gly Asn Asp Val Ser Leu Glu Lys Tyr Lys 
20 25 30 

Gly Lys Val Val Leu Val Val Asn He Ala Ser Lys Cys Gly Leu Thr 
35 40 45 

Lys Asn Asn Tyr Glu Lys Leu Thr Asp Leu Lys Glu Lys Tyr Gly Glu 
50 55 60 

Arg Gly Leu Val He Leu Asn Phe Pro Cys Asn Gin Phe Gly Ser Gin 
65 70 75 80 

Met Pro Glu Ala Asp Gly Glu Ala Met Val Cys His Leu Arg Asp Ser 
85 90 95 
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Lys Ala Asp He Gly Glu Val Phe Ala Lys Val Asp Val Asn Gly Asp 
100 105 HO 

Asn Ala Ala Pro Leu Tyr Lys Tyr Leu Lys Ala Lys Gin Thr Gly Thr 
115 120 125 

Leu Gly Ser Gly He Lys Trp Asn Phe Thr. Lys Phe Leu Val Asn Lys 
130 135 140 

Glu Gly Val Pro He Asn Arg Tyr Ala Pro Thr Thr Asp Pro Met Asp 
145 * 150 155 160 

He Ala Lys Asp He Glu Lys Leu Leu 
165 

<210> 19 
<211> 4491 
<212> DNA 

<213> Drosophila melanogaster 
<400> 19 

atggaaattt ttcaaagtca gcaccgccag gagtcgcagt cgccagatta ccaccatcgc 60 
tatgcgagca atggcaaact gccccgggcg gcggcactgt ctaccaatgg caatggattt 120 
accaccggca ccacgcaaac ggtcacagtg gatgtgcatc accagctcgg cggaggagga 180 
ggaggtgctg ccgccgcggc caagcagttg atggccaacg gcatcagtgg ccatagtcgc 240 
agcagcagca tgagccacaa catccatgcg gcagcctaca gcgaactgag tgccgcacca 
ccggccttcg ccacaccgcc gacgcgtagg cggttcttta accacaagaa tctgcgcagt 



300 
360 



gccctcactg gaggaagtgg cggtggatcg ggagtcggcg gtggtgtagg aggagctggc 420 



480 



ggtgtgggcg gcggtcatcg acgcactgcc tccaatgggg gttgtcccat tgacacagca 
tcgatcctgt cgggagatca tactcatcag catcatcacc gcgacaatca gccggagggc 540 



600 
660 



aaggagtcca atgcccttaa cacatccacc tgctcggact cggcggtcac taggaggcgg 
aggaagaacg tgagcaatca caacctgaag acctctgccc gccatggagc aagtagcgag 
aatcgtctga acaggctcag tttggccgga acgtccgtct atgcgggtca tctgtcctct 720 
ttggtctttg gcaagatcaa gtccctgtgg agcgtgaact cctccaattc cagcgaggcg 780 
ggactgaatc aattagcagg catggatccg atcctcttac gaagcgacgc tattgaccac 
cactcctcct tcctgaatga gaaactgcag aaggatcagc tccacgcccg tctcggtctg 
ctgctcaacg atcccggcag caatggaaac agcagcagca gcggaagtgg ttgtgaaccc 
atctcggccc attccaccac cagcaccacg agcagcagcg gcgtgggagc ggccagcacc 102 0 
accacgagcg gttcctcgca gaatgtcagt ccggagcaaa cgctggccag cggagccgga 108 0 
atgctcagtg gcagtcagct gtcggtggcc accagtcatg gggtcaagga ggatgcactg 1140 
agtctgtgcg gcaagttcaa ggctggctgc tccatgctgc acgtctacga agcattgccc 1200 



840 
900 
960 



34 



WO 02/057455 PCT/US02/01568 

agcaagagtc gcaaaggaaa tgtacggaga tcgacgcgtg gtcagcaggg atccagttcg 12 60 

agcgcatcgg cggcatcagc agtgggatcc agggtgacag cctccagttt ggcggctgtg 1320 

cagttggccc tgaagccact gttctttgag gtgccgctgc aggaaccgga tccaccatat 1380 

gtgggtcgcc agtggctggt gcagcagttg tccaacatcc tgcttggcac cgagacacgg 1440 

gtggtgctca ttaacggaca gccgggcact ggaaagacgg cgttttgtct gcagctggtg 1500 

gagtactcct gctttggccg ccggcagatg caggatgatc ccgatggcat atacagtcag 1560 

ctacagttgg gcgcccactg tgagcgcatg cgcggactgg cctcccacat ggttggctat 162 0 

cacttctgcc aggcggacgc caatctcacc tgccaggtgc ccgatttcgt gcattctctg 1680 

gccgcccaac tgtgtcaggc gccgcagtta accgcctaca' gggattacct gctctcggag 1740 

ccgcatcttc aggacattct cagtgtgcga gagtgcatcg cggatgcgga gagagtaatg 180 0 

aagctggcta tactggaacc actggctcac cttcaccggg cgggaaagat acccgccaaa 1860 

gtggccgtca tcgtggtgga tgccttgtgc gaagcggagt accatcgtcc cgatcatggt 1920 

cacaccattg ctagtttctt ggcacagctt acgccacatt ttccagcttg gctcaagctg 1980 

gtggccactg tgaggaccca gatgttggag ctggtgaagg cacccagcta cacacaactt 2040 

accctggaca gttgggccag cagccaggcg ttgcagcagg atatgcttga ttacataggc 2100 

gctcggcttg cagatagtcc ggaaattcga atgaacatcg gcggcggagg aggccagaac 2160 

tcgcagtcgg gcagccagcc gcagacgaag ttcgtgtccc atcttcagtc cctgagcagg 2220 

ggctccatgc tgtacgctaa gctcatcctg gatctcattg cacgcggcca gttggttatc 2280 

aagtcatcca gctacaaggt gctgccggtc tctcttgctc agatctttct gctgcacttc 2340 

aacctgcgct ttcccaccgc ccgtagcttt gagcaggctg ctccgatcct caatatatgc 2400 

ctggctgctc tgtatcctct gacgctggac gagatctact acagtatgga ggcactgagt 2460 

cacggacggg aggcactaag ctggccggac ttcatgcaac gctttaagct gctggatgga 2520 

tttttaatca agaggttgga caacacgtac atgttctttc atagctcctt gagggagtgg 2580 

ctcatgcgaa gggatgaggg ggagtccaac aagttcctct gcgacgcccg tttgggtcat 2640 

gctggaatcg ctttccgatt atcccgactg caggctccat tgtcacctca gctcacattg 2700 

gaactgggtc accacatgct gaaagcacat ttatacggag gaactagtct gacgctgctt 2760 

tctccgcggg atttgcaatc ttattggttg gcgggagcgg cggataacat ttcatcctcg 2820 

ctgggcgccc tgcgaaatgt ctacagtccg aacctaaagg tttcccgact agttctcttg 2880 

gcaggagctt caccgaatca ccgcacggat tacatgggtg gagctccgat cctttgcata 2940 

gctgcgcatg agggaatcct tcccatggtt agcctgctcc tagaattcgg tgccgatgtc 3000 

ggtctgacca acagccaggg ctgtactcca ttaatactgg ccgccatgcg tggccactgc 3060 
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gacgtagtgc gtccattggt agccgccggc agcagcctcg gtcagttgga catcacgcag 3120 

cgctgtgccc tagttcatgc cgcccgcatg ggtcacctca gtgtggtcaa gtacttgctc 3180 

gcctgcgact ggtcaccacg accgcactcc caagatgtca ccagatcggt tgccttgcaa 3240 

caggcgctca ttggagctgc cgcacaggcg cactgcaaga tccttgagga tcttctggat 3300 

ctcaatgaga ccgagtttga cctggacgtg aatggcatgg agccaagcag tggtgaactg 3360 

gcgctaaccg ccgccgcacg gcacggatgc attgatgttg taggaatctt gctctcccgt 342 0 

ggcgctcaga tcgatgcaag aaatcggcag ggatactcgg cgctttggtt ggctgtcaag 3480 

gagggtcact ggagtgtggt ggagcatctg ctgcaacgtg gtgccctgtt ggatgaacca 3540 

ttgggacaga cacgcaagac gccgctaatg attgcggcgg aggagggaca cctggagctg 3600 

gtcgatctgc tgctggcgcg gggagcgcaa cgagaagctc aggatcacga gggattcact 3660 

gcactcagct gggcctgttt acgtggccac ttggcggcgg ccaagacgct catagaacat 3720 

ggctgtaatc gccaccacga ggatcacaat ggacgcacag ccctggatct ggcagcctat • 3780 

cagggagccg ctagcctggt gatctatatc ctggagcagg gcggcaatct ggaacacatt 3840 

gatgttcatg gaatgcgtcc cctggatcgg gccattgcct gccgtaacat ccaggccgta 3900 

caggtgttcc tgcgcaaggg ggccaaactg ggaccgacca cttggagcat ggccatgggc 3960 

aagccggaga ttctggtcat actactgaac aagctgctcg aggacggtaa tgtgctgtac 4020 

cggaaaaacc gcttccagga ggctgctcat cgctatcagt atgccctacg caagatctcc 4080 

ggactggagc agttgctcga aaggaatgcc atcttcgccc agctgcggac caatcttctg 4140 

ctgaatctgt cgcgctgcaa gcgaaaactg aatgaacttg acgcctccat agatttggcc 4200 

acgcaagcga ttgcccagaa gccgcacagc tacgaaggat actacgccag ggcaaaggcg 4260 

cgcatggaac ttggtgcatt gaatgaagca cttgtggacg ccaatgaggc gatgcagcag 432 0 

gccgcccaaa gcggtgtgct ctgcgaagtg gtcgaggtgc tgaagcgcat ccagaccgag 4380 

ctgctcacgc ggatcagcat cagcagcgag gatcagaccg gcaggatgtc gaatatcggc 4440 

ggcggggcat ccgtcgcata cgaatctcat catgagatca ccgatttgta a 4491 

<210> 20 
<211> 1496 
<212> PRT 

<213> Drosophila melanogaster 
<400> 20 

Met Glu lie Phe Gin Ser Gin His Arg Gin Glu Ser Gin Ser Pro Asp 
1 5 10 15 

Tyr His His Arg Tyr Ala Ser Asn Gly Lys Leu Pro Arg Ala Ala Ala 
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20 25 30 

Leu Ser Thr Asn Gly Asn Gly Phe Thr Thr Gly Thr Thr Gin Thr Val 
35 40 45 

Thr Val Asp Val His His Gin Leu Gly Gly Gly Gly Gly Gly Ala Ala 
50 55 60 

Ala Ala Ala Lys Gin Leu Met Ala Asn Gly lie Ser Gly His Ser Arg 
65 70 75 80 

Ser Ser Ser Met Ser His Asn He His Ala Ala Ala Tyr Ser Glu Leu 
85 90 95 

Ser Ala Ala Pro Pro Ala Phe Ala Thr Pro Pro Thr Arg Arg Arg Phe 
100 105 110 

Phe Asn His Lys Asn Leu Arg Ser Ala Leu Thr Gly Gly Ser Gly Gly 
115 120 125 

Gly Ser Gly Val Gly Gly Gly Val Gly Gly Ala Gly Gly Val Gly Gly 
130 135 140 

Gly His Arg Arg Thr Ala Ser Asn Gly Gly Cys Pro He Asp Thr Ala 
145 150 155 ~ 160 

Ser He Leu Ser Gly Asp His Thr His Gin His His His Arg Asp Asn 
165 170 175 

Gin Pro Glu Gly Lys Glu Ser Asn Ala Leu Asn Thr Ser Thr Cys Ser 
180 185 190 

Asp Ser Ala Val Thr Arg Arg Arg Arg Lys Asn Val Ser Asn His Asn 
- 195 200 205 

Leu Lys Thr Ser Ala Arg His Gly Ala Ser Ser Glu Asn Arg Leu Asn 
210 215 . 220 

Arg Leu Ser Leu Ala Gly Thr Ser Val Tyr Ala Gly His Leu Ser Ser 
225 230 235 240 

Leu Val Phe Gly Lys He Lys Ser Leu Trp Ser Val Asn Ser Ser Asn 
2 45 250 255 

Ser Ser Glu Ala Gly Leu Asn Gin Leu Ala Gly Met Asp Pro He Leu 
2S0 265 270 

Leu Arg Ser Asp Ala. He Asp His His Ser Ser Phe Leu Asn Glu Lys 
275 280 285 

Leu Gin Lys Asp Gin Leu His Ala Arg Leu Gly Leu Leu Leu Asn Asp 
290 295 300 

Pro Gly Ser Asn Gly Asn Ser Ser Ser Ser Gly Ser Gly Cys Glu Pro 
305 310 315 320 

He Ser Ala His Ser Thr Thr Ser Thr Thr Ser Ser Ser Gly Val Gly 
325 330 335 

Ala Ala Ser Thr Thr Thr Ser Gly Ser Ser Gin Asn Val Ser Pro Glu 
340 345 350 



37 

OCID <WQ Q2G57A55A2J_» 



WO 02/057455 PCT/IJ 802/0,568 



Gin Thr Leu Ala Ser Gly Ala Gly Met Leu Ser Gly Ser Gin Leu Ser 
355 360 365 

Val Ala Thr Ser His Gly Val Lys Glu Asp Ala Leu Ser Leu Cys Gly 
370 375 380 

Lys Phe Lys Ala Gly Cys Ser Met Leu His Val Tyr Glu Ala Leu Pro 
385 390 395 400 

Ser Lys Ser Arg Lys Gly Asn Val Arg Arg Ser Thr Arg Gly Gin Gin 
405 410 415 

Gly Ser Ser Ser Ser Ala Ser Ala Ala Ser Ala Val Gly Ser Arg Val 
420 425 430 

Thr Ala Ser Ser Leu Ala Ala Val Gin Leu Ala Leu. Lys Pro Leu Phe 
435 440 445 

Phe Glu Val Pro Leu Gin Glu Pro Asp Pro Pro Tyr Val Gly Arg Gin 
450 455 460 

Trp Leu Val Gin Gin Leu Ser Asn lie Leu Leu Gly Thr Glu Thr Arg 
465 470 475 480 

Val Val Leu lie Asn Gly Gin Pro Gly Thr Gly Lys Thr Ala Phe Cys 
485 490 495 

Leu Gin Leu Val Glu Tyr Ser Cys Phe Gly Arg Arg Gin Met Gin Asp 
500 505 510 

Asp Pro Asp Gly He Tyr Ser Gin Leu Gin Leu Gly Ala His Cys Glu 
515 ~ 520 525 

Arg Met Arg Gly Leu Ala Ser His Met Val Gly Tyr His Phe Cys Gin 
530 535 540 

Ala Asp Ala Asn Leu Thr Cys Gin Val Pro Asp Phe Val His Ser Leu 
545 550 555 560 

Ala Ala Gin Leu Cys Gin Ala Pro Gin Leu Thr Ala Tyr Arg Asp Tyr 
565 570 575 

Leu Leu Ser Glu Pro His Leu Gin Asp He Leu Ser Val Arg Glu Cys 
580 585 590 

He Ala Asp Ala Glu Arg Val Met Lys Leu Ala He Leu Glu Pro Leu 
595 600 605 

Ala His Leu His Arg Ala Gly Lys He Pro Ala Lys Val Ala Val He 
610 615 620 

Val Val Asp Ala Leu Cys Glu Ala Glu Tyr His Arg Pro Asp His Gly 
625 630 635 640 

His Thr He Ala Ser Phe Leu Ala Gin Leu Thr Pro His Phe Pro Ala 
645 650 655 

Trp Leu Lys Leu Val Ala . Thr Val Arg Thr Gin Met Leu Glu Leu Val 
660 665 670 
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Lys Ala Pro Ser Tyr Thr Gin Leu Thr Leu Asp Ser Trp Ala Ser Ser 
675 680 685 

Gin Ala Leu Gin Gin Asp Met Leu Asp Tyr lie Gly Ala Arg Leu Ala 
690 695 700 

Asp Ser Pro Glu lie Arg Met Asn He Gly Gly Gly Gly Gly Gin Asn 
705 710 715 " 720 

Ser Gin Ser Gly Ser Gin Pro Gin Thr Lys Phe Val Ser His Leu Gin 
725 730 735 

Ser Leu Ser Arg Gly Ser Met Leu Tyr Ala Lys Leu He Leu Asp Leu 
740 745 750 

He Ala Arg Gly Gin Leu Val He Lys Ser Ser Ser Tyr Lys Val Leu 
755 760 765 

Pro Val Ser Leu Ala Gin He Phe Leu Leu His Phe Asn Leu Arg Phe 
770 775 780 

Pro Thr Ala Arg Ser Phe Glu Gin Ala Ala Pro He Leu Asn He Cys 
785 790 795 800 

Leu Ala Ala Leu Tyr Pro Leu Thr Leu Asp Glu He Tyr Tyr Ser Met 
805 810 ~ 815 

Glu Ala Leu Ser His Gly Arg Glu Ala Leu Ser Trp Pro Asp Phe Met 
820 825 830 

Gin Arg Phe Lys Leu Leu Asp Gly Phe Leu He Lys Arg Leu Asp Asn 
835 840 845 

Thr Tyr Met Phe Phe His Ser Ser Leu Arg Glu Trp Leu Met Arg Arg 
850 855 860 

Asp Glu Gly Glu Ser Asn Lys Phe Leu Cys Asp Ala Arg Leu Gly His 
865 870 875 880 

Ala Gly He Ala Phe Arg Leu Ser Arg Leu Gin Ala Pro Leu Ser Pro 
885 890 895 

Gin Leu Thr Leu Glu Leu Gly His His Met Leu Lys Ala' His Leu Tyr 
900 905 910 

Gly Gly Thr Ser Leu Thr Leu Leu Ser Pro Arg Asp Leu Gin Ser Tyr 
915 920 925 

Trp Leu Ala Gly Ala Ala Asp Asn He Ser Ser Ser Leu Gly Ala Leu 
930 935 940 

Arg Asn Val Tyr Ser Pro Asn Leu Lys Val Ser Arg Leu Val Leu Leu 
945 950 955 - 960 

Ala Gly Ala Ser Pro Asn His Arg Thr Asp Tyr Met Gly Gly Ala Pro 
965 970 975 

He Leu Cys lie Ala Ala His Glu Gly He Leu Pro Met Val Ser Leu 
980 985 990 

Leu Leu Glu Phe Gly Ala Asp Val Gly Leu Thr Asn Ser Gin Gly Cys 
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995 1000 1005 

Thr Pro Leu He Leu Ala Ala Met Arg Gly His Cys Asp Val Val 
1010 1015 1020 

Arg Pro Leu Val Ala Ala Gly Ser Ser Leu Gly Gin Leu Asp He 
1025 1030 1035 

Thr Gin Arg Cys Ala Leu Val His Ala Ala Arg Met Gly His Leu 
1040 ~ 1045 1050 

Ser Val Val Lys Tyr Leu Leu Ala Cys Asp Trp Ser Pro Arg Pro 
1055 1060 1065 

His Ser Gin Asp Val Thr Arg Ser Val Ala Leu Gin Gin Ala Leu 
1070 1075 1080 

He Gly Ala Ala Ala Gin Ala His Cys Lys He Leu Glu Asp Leu 
1085 1090 1095 

Leu Asp Leu Asn Glu Thr Glu Phe Asp Leu Asp Val Asn Gly Met 
1100 1105 1110 

. Glu Pro Ser Ser Gly Glu Leu Ala Leu Thr Ala Ala Ala Arg His 
1115 1120 1125 

Gly Cys He Asp Val Val Gly He Leu Leu Ser Arg Gly Ala Gin 
1130 1135 . 1140 

He Asp Ala Arg Asn Arg Gin Gly Tyr Ser Ala Leu Trp Leu Ala 
1145 1150 1155 

Val Lys Glu Gly His Trp Ser Val Val Glu His Leu Leu Gin Arg 
1160 1165 1170 

Gly Ala Leu Leu Asp Glu Pro Leu Gly Gin Thr Arg Lys Thr Pro 
1175 1180 1185 

Leu Met He Ala Ala Glu Glu Gly His Leu Glu Leu Val Asp Leu 
1190 1195 1200 

Leu Leu Ala Arg Gly Ala Gin Arg Glu Ala Gin Asp His Glu Gly 
1205 1210 1215 

Phe Thr Ala Leu Ser Trp Ala Cys Leu Arg Gly His Leu Ala Ala 
1220 1225 1230 

Ala Lys Thr Leu He Glu His Gly Cys Asn Arg His His Glu Asp 
1235 1240 1245 

His Asn Gly Arg Thr Ala Leu Asp Leu Ala Ala Tyr Gin Gly Ala 
1250 1255 1260 

Ala Ser Leu Val He Tyr He Leu Glu Gin Gly Gly Asn Leu Glu 
1265 1270 1275 

His He Asp Val His Gly Met Arg Pro Leu Asp Arg Ala He Ala 
1280 1285 1290 

Cys Arg Asn He Gin Ala Val Gin Val Phe Leu Arg Lys Gly Ala 
1295 1300 1305 
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Lys Leu Gly Pro Thr Thr Trp Ser Met Ala Met Gly Lys Pro Glu 
1310 1315 1320 

lie Leu Val lie Leu Leu Asn Lys Leu Leu Glu Asp Gly Asn Val 
1325 1330 1335 

Leu Tyr Arg Lys Asn Arg Phe Gin Glu Ala Ala His Arg Tyr Gin 
1340 1345 - 1350 

' Tyr Ala Leu Arg Lys lie Ser Gly Leu Glu Gin Leu Leu Glu Arg 
1355 1360 1365 

Asn Ala lie Phe Ala Gin Leu Arg Thr Asn Leu Leu Leu Asn Leu 
1370 1375 1380 

Ser Arg Cys Lys Arg Lys Leu Asn Glu Leu Asp Ala Ser lie Asp 
1385 1390 1395 

Leu Ala Thr Gin Ala He Ala Gin Lys Pro His Ser Tyr Glu Gly 
1400 1405 . 1410 

Tyr Tyr Ala Arg Ala Lys Ala Arg Met Glu Leu Gly Ala Leu Asn 
1415 1420 1425 

Glu Ala Leu Val Asp Ala Asn Glu Ala Met Gin Gin Ala Ala Gin 
1430 1435 1440 

Ser Gly Val Leu Cys Glu Val Val Glu Val Leu Lys Arg He Gin 
1445 1450 1455 

Thr Glu Leu Leu Thr Arg lie Ser He Ser Ser Glu Asp Gin Thr 
1460 1465 1470 

Gly Arg Met Ser Asn He Gly Gly Gly Ala Ser Val Ala Tyr Glu 
1475 1480 1485 

Ser His His Glu He Thr Asp Leu 
1490 1495 

<210> 21 

<211> 336 

<212> DNA 

<213> Drosophila melanogaster 



<400> 21 



atgcagagca 


gtgccggcgg 


agcgtcgggg 


ggcagcaact 


acgaggacgt 


ggccgccgcc 


60 


cgccgaggac 


gcttccgtgt 


cacctcctcc 


acgccacagg 


gcccgcccga 


aacgacgctc 


120 


ggccgctttc 


gtctcatgcc 


cacgtctaat 


tatggcgcca 


tttcgccaat 


cctccagcgg 


180 


ggtcgcttcg 


ccgtgattcc 


cgaagagccc 


caagccggtt 


cccccgcatt 


gggaacgcct 


240 


ccgccgggcg 


gccgaacagc 


gcgttctcca 


tcgcccgaat 


gggacttcga 


catcgagcag 


300 


gtgagtgttc 


ccagttcctc 


ggctgggatt 


gattga 






336 



<210> 22 
<211> 111 
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<213> Drosophila melanogaster 
<400> 22 

Met Gin Ser Ser Ala Gly Gly Ala Ser Gly Gly Ser Asn Tyr Glu Asp 
15 10 15 

Val Ala Ala Ala Arg Arg Gly Arg Phe Arg Val Thr Ser Ser Thr Pro 
20 25 30 

Gin Gly Pro Pro Glu Thr Thr Leu Gly Arg Phe Arg Leu Met Pro Thr 
35 40 45 

Ser Asn Tyr Gly Ala lie Ser Pro lie Leu Gin Arg Gly Arg Phe Ala 
50 55 60 

Val He Pro Glu Glu Pro Gin Ala Gly Ser Pro Ala Leu Gly Thr Pro 
65 70 75 80 

Pro Pro Gly Gly Arg Thr Ala Arg Ser Pro Ser Pro Glu Trp Asp Phe 
85 90 95 

Asp He Glu Gin Val Ser Val Pro Ser Ser Ser Ala Gly He Asp 
100 105 HO 

<210> 23 
<211> 1587 
<212> DNA 

<213> Drosophila melanogaster 
<400> 23 

atgtccagca gcgcagccac agcgcagttc aagctcgatg ccaactccaa tgccattgct 60 
ttgatagccg atgttgccac gctgccactc cccctttcgc ccactgcaac aacaacaacg 120 
gcggcgtcgg gagcaacagc aaccgcacca gctgatcgcg tcgaatggtc gcgctcgacg 180 
atcttgaact tcatcgagga ctatcgccgg cagcgagtcc tttgggatcc caataccaaa 240 
ggttaccaca ttaaacagac caaatacgag gcactcaagc tcctgagtca gaaatatggc 300 
acggaaattc gttcgattag atcgaagatc aaatccctgc gcagctcgtt tcatcgggag 360 
cacggtaagg tcctgagtgg acgaaatcgc ggcgttatct atcagcccat gtggtttgcc 420 
tacgaggcca ttagattcat actcgatggc gagcgggatc aggatcgcga tcaggatcaa 480 
gatcaagatg ccgaaacgga aacggaagtg gacgaaaagc tagccctgat gcacagcctg 540 
gatctggagc agctgaaggc ggacaagctg gtggacaggg acatcatact gcaggtggag 
caacagcagc agcaacacga tgagcttacc gctcgcattg cggccactgt ggccgccgtt 
gctgccgctg cggctgcagc aaacgctcga gatcgggagc gggatgtgga taccgctggc 720 
gatatggata ccactcgcga attggaactc gaggaggcgg cggtcggcgg tggcctgatc 780 
gaatcctcct cggcggctgt gctggggatg ctggatcgtc ggacgagcac gccgtcgccc 
ataaattact acaagccgac ggacctaacg tacaaccacc gcaaacgtaa ggcgatgggc 



600 
660 



840 
900 
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gtggagcacg 


ttgtgggcgc 


tttgacattg 


acgcccatca 


aggtggtggg 


cggagcggtg 


960 


ggggcgggaa 


cggtcggttc 


cgctggccac 


caacagcagc 


agcagcatca 


gcagcagcag 


1020 


atgaaccaca 


gccagctcgc 


gtttcaggcg 


ctccagcagc 


actttagcca 


caatcacggt 


1080 


cttagcctga 


gccactgcaa 


cgggcaaccg 


cagcagcagc 


agcagcagca 


ccaacaccag 


1140 


ccacatcatc 


agcagcagca 


gcagcaacaa 


gcgttgcatc 


tgcagcacca 


gcaacagcaa 


1200 


caacattcca 


gtaacatggc 


acaaaaacgt 


gatcgtgatc 


gtgatctctc 


aacgtcaaat 


1260 


ggcaacggca 


acagcagcaa 


caccaataac 


acctccctgg aaccaatagc 


aacatccagc 


1320 


aactgcagtt 


cgagcagcag 


caacaacagc 


gctgccacgc 


cccccaagcc 


gctgttgggg 


1380 


ggcggcggac 


tgagtgccaa 


tcatgtggac 


gaatatggtg 


tattcgggga 


atacgtggcc 


1440 


ataaccatac 


gcaaactaaa 


gacgtccaag 


tcgaaaatag 


tggtcaagca 


cctgatcaac 


1500 


aatctgctct 


atgaagccga 


actgggtaaa 


tacgatcatg ggatgccggc 


cagcaaggag 


1560 


ccaccgcagt 


tgtacaatat 


gcaataa 








1587 



<210> 24 

<211> 528 

<212> PRT 

<213> Drosophila melanogaster 

<400> 24 

Met Ser Ser Ser Ala Ala Thr Ala Gin Phe Lys Leu Asp Ala Asn Ser 
1 5 10 15 

Asn Ala lie Ala Leu He Ala Asp Val Ala Thr Leu Pro Leu Pro Leu 
20 25 30 

Ser Pro Thr Ala Thr Thr Thr Thr Ala Ala Ser Gly Ala Thr Ala Thr 
35 .40 45 

Ala Pro Ala Asp Arg Val Glu Trp Ser Arg Ser Thr He Leu Asn Phe 
50 55 60 

He Glu Asp Tyr Arg Arg Gin Arg Val Leu Trp Asp Pro Asn Thr Lys 
65 70 75 80 

Gly Tyr His He Lys Gin Thr Lys Tyr Glu Ala Leu Lys Leu Leu Ser" 
85 90 95 

Gin Lys Tyr Gly Thr Glu He Arg Ser He Arg Ser Lys He Lys Ser 
100 105 110 

Leu Arg Ser Ser Phe His Arg Glu His Gly Lys Val Leu Ser Gly Arg 
115 120 125 

Asn Arg Gly Val He Tyr Gin Pro Met Trp Phe Ala Tyr Glu Ala lie 
130 135 140 

Arg Phe He Leu Asp Gly Glu Arg Asp Gin Asp Arg Asp Gin Asp Gin 
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145 150 



155 160 



Asp Gin Asp Ala Glu Thr Glu Thr Glu Val Asp Glu Lys Leu Ala Leu 
165 170 175 

Met His Ser Leu Asp Leu Glu Gin Leu Lys Ala Asp Lys Leu Val Asp 
180 185 190 

Arg Asp lie He Leu Gin Val Glu Gin Gin Gin Gin Gin His Asp Glu 
195 200 205 

Leu Thr Ala Arg He Ala Ala Thr Val Ala Ala Val Ala Ala Ala Ala 
210 215 220 

Ala Ala Ala Asn Ala Arg Asp Arg Glu Arg Asp Val Asp Thr Ala Gly 
225 230 235 240 

Asp Met Asp Thr Thr Arg Glu Leu Glu Leu Glu Glu Ala Ala Val Gly 
245 250 255 

Gly Gly Leu He Glu Ser Ser Ser Ala Ala Val Leu Gly Met Leu Asp 
260 265 270 

Arg Arg Thr Ser Thr Pro Ser Pro He Asn Tyr Tyr Lys Pro Thr Asp 
275 280 285 

Leu Thr Tyr Asn His Arg Lys Arg Lys Ala Met Gly Val Glu His Val 
290 295 300 

Val Gly Ala Leu Thr Leu Thr Pro He Lys Val Val Gly Gly Ala Val 
305 310 315 320 

Gly Ala Gly Thr Val Gly Ser Ala Gly His Gin Gin Gin Gin Gin His 
325 330 335 

Gin Gin Gin Gin Met Asn His Ser Gin Leu Ala Phe Gin Ala Leu Gin 
340 345 350 

Gin His Phe Ser His Asn His Gly Leu Ser Leu Ser His Cys Asn. Gly 
355 360 365 

Gin Pro Gin Gin Gin Gin Gin Gin His Gin His Gin Pro His His Gin 
370 375 380 

Gin Gin Gin Gin Gin Gin Ala Leu His Leu Gin His Gin Gin Gin Gin 
385 390 395 400 

Gin His Ser Ser Asn Met Ala Gin Lys Arg Asp Arg Asp Arg Asp Leu 
405 410 415 

Ser Thr Ser Asn Gly Asn Gly Asn Ser Ser Asn Thr Asn Asn Thr Ser 
420 425 430 

Leu Glu Pro He Ala Thr Ser Ser Asn Cys Ser Ser Ser Ser Ser Asn 
435 440 445 

Asn Ser Ala Ala Thr Pro Pro Lys Pro Leu Leu Gly Gly Gly Gly Leu 
450 455 460 

Ser Ala Asn His Val Asp Glu Tyr Gly Val Phe Gly Glu Tyr Val Ala 
465 470 475 480 
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He Thr He Arg Lys Leu Lys Thr Ser Lys Ser Lys He Val Val Lys 



<210> 25 
<211> 2715 
<212> DNA 

<213> Drosophila melanogaster 
<400> 25 

atgggtcttc aagcaacagc cgccaccaag cggaagcatg agctgacctt cgacagcaag 60 

gatgccaaca ccacctacac gggcaactgt gccccgcccc ccgtcaaggc caacaagtgg 120 

gccatcagca acaacaacta cctggagtcg ctcgaggagc agcagcagca acagcaatcg 18 0 

ccatcggagc cagctgttga gtccaacaac aaccacattg ttttagaagc atcaatggat 240 

gcgttgaagc caacggagcc aagtattagc aatggtcatg aagttactac cgccgtcgca 300 

gcaatgaaaa gtcaagcgga ggtgccactc ccgccaacag cgagtgcggc gataccggag 3 60 

gacagtatcg ccaggttaga ggtggtcacc tcagccgttc cttgtgagcc ctggacgagc 42 0 

aatgggccca ctactccttc cgcggtggca ggacccgcag catccgcgga acctgtggat 480 

tgcatctcca agctgcaggc cgtcgcggtg cccagtgatc cttggggtag cattgccacc 540 

cgctccactc tggcaacgac tt.tgctcagt gccgatgagc tggacgacga tgatgatgat 600 

tttgaggacg actacgagga ggaggagagc atcataccca cctactgtcc catgcgctat 660 

catccctttg taccgcatcc gcaccctcat tcgcaccagc tgccgtccca tccccaccag 720 

cagcagccgc agcagctctc ccaacaacaa ccacatcccc agcagcagca actcgcccag 780 

cagcagcaac aacatccgca gcagcagcga agctatgccc ccggatatgg gagcaggcaa 840 

cccaactact attcggagcc tttcccgcag cagaattgct cgcggacagg aggaccgcag 900 

cacatgacgc aatcaccgcc aacaccgcag caggcgcgtg gtttcgctcc accccagtgg 960 

gcgacagcgg gtagcagtcc ggccaatccc tcatcgggag cccaacagtt ctacgagccg 1020 

accaacggtg gagcttatgc cccgccagcg gcgccccagc agacaattcg ttgtgcagag 1080 

aacggcaaat cctatctgga cctgggctgc agcagtggcg catccggaaa tgctggagga 1140 

tcgcccatca gtccgccgcc ctcatcagcg cctgttgttc cattcgccgg cttgcctctc 1200 

catggcctgc ctcttaaaag gtgctgcgat ggacgacccg gtggctggtg cagtgccaac 12 60 

aggagttgct acaaggacac gcgcctgaag atacgcaatc tgtccatgtt caaactctcc 1320 

cgtttccggc aggtttctga gcagtcgctg taccgctcgg tgctcatttg caatacgctg 1380 
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aagcgcattg atcgggagat cgaagcagag gccaaggagc tgcaccaggc ggcgcaacag 1440 

caccaccaac aggcggcagc agcagcagcc gcagcagcag cagcggcggc acaagcggct 1500 

cagtaccacc cagcctacca gcagcagcag cagcagcagc aatccccgcc agcacctctg 15 60 

catccacata cgcagcagca gatggactat gcgcccgtgt tgaactgtgc tcgtttggcc 1620 

aacatggatc actaccagca actcagtttc cagccccaac accagcagca acagcagcct 1680 

tcgcagccgc atagctacca cgagcgtctg gacagccaac ccgcctacag gggcgcggca 1740 

gcgggtgcgg gcagcttcgc cacgcagccg agcaactgtg atacatcagc gggtgcaagt 18 00 

agcagcaata ccagcggcaa cagcaacaac tcctcagcga cggcggcgag cagcaacagt 1860 

agtttgcacc cctacgatca ctatcccttt cgggagtcgc aatctggtcg agcaacgccc 1920 

tttccggcct gccccaccac aacagcagca gcggcagcag cttcggcagc agccgcagct 1980 

tccagtggag gagcagcaac aacactaagt agcaacatca gcagctcccc cgcatcaagc 2040 

agcactagca gcaacaccac ttcctcaacg gtgatcagca gcagtagtgg gaataccgtg 2100 

agcagcaacg gcaccacgcc agttgcacct accgcaagca gcagcaactg cgatactagc 2160 

gattcgggtt atgcggacga cgactccacg cgatccatca actggagttc ggtgctgagc 2220 

ctcagttcgc aatcggcgtt ggatccgctc aacaacaacg atttgtttag catacttccg 22 80 

tcggcggcca cacctacagc ggtgccagtt tcagtgccag ccagtagttc cagttcctcc 2340 

tcggggtcca cgctggcatt cagtggaagc ttcaccaccg tacaagccag cggcggcagt 2400 

agcagttcct gcggaagcag ctccaccacc gccacattca ccaccctgtc gaccatctcc 2460 

tcggccaccc actcgctgac ctcgtcgtat gtaagcagca ttagctccaa tgtgtcggcg 2520 

ggcgccaata cctgggagta cggattcctg gacatggaat tcggactcgg ttcggagttc 2580 

acggagctgg tacccagctg taagctcagc tccgaggatc tgttcaagag cggattgggc 2640 

ggtcaggttg tgaccgcctc ccgcctgcac gacaacgaac tggagcaccc ggcccacatc 2700 

atggtcggta gttag 2715 

<210> 26 
<211> 904 
<212> PRT 

<213> Drosophila melanogaster 
<400> 26 

Met Gly Leu Gin Ala Thr Ala Ala Thr Lys Arg Lys His Glu Leu Thr 
15 10 15 

Phe Asp Ser Lys Asp Ala Asn Thr Thr Tyr Thr Gly Asn Cys Ala Pro 
20 25 30 
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Pro Pro Val Lys Ala Asn Lys Trp Ala lie Ser Asn Asn Asn Tyr Leu 
35 40 45- 

Glu Ser Leu Glu Glu Gin Gin Gin Gin Gin Gin Ser Pro Ser Glu Pro 
50 55 60 

Ala Val Glu Ser Asn Asn Asn His He Val Leu Glu Ala Ser Met Asp 
65 70 75 80 

Ala Leu Lys Pro Thr Glu Pro Ser He Ser Asn Gly His Glu Val Thr 
85 90 . 95 

Thr Ala Val Ala Ala Met Lys Ser Gin Ala Glu Val Pro Leu Pro Pro 
100 105 110 

Thr Ala Ser Ala Ala He Pro Glu Asp Ser He Ala Arg Leu Glu Val 
115 120 125 

Val Thr Ser Ala Val Pro Cys Glu Pro Trp Thr Ser Asn Gly Pro Thr 
130 135 140 

Thr Pro Ser Ala Val Ala Gly Pro Ala Ala Ser Ala Glu k Pro Val Asp 
145 150 155 160 

Cys He Ser Lys Leu Gin Ala Val Ala Val Pro Ser Asp Pro Trp Gly 
165 170 175 

Ser He Ala Thr Arg Ser Thr Leu Ala Thr Thr Leu Leu Ser Ala Asp 
180 185 190 

Glu Leu Asp Asp Asp Asp Asp Asp Phe Glu Asp Asp Tyr Glu .Glu Glu 
195 . 200 205 

Glu Ser He He Pro Thr Tyr Cys Pro Met Arg Tyr His Pro Phe Val 
210 215 220 

Pro His Pro His Pro His Ser His Gin Leu Pro Ser His Pro His Gin 
225 230 235 240 

Gin Gin Pro Gin Gin Leu Ser Gin Gin Gin Pro His Pro Gin Gin Gin 
245 250 255 

Gin Leu Ala Gin Gin Gin Gin Gin His Pro Gin Gin Gin Arg Ser Tyr 
260 265 270 

Ala Pro Gly Tyr Gly Ser Arg Gin Pro Asn Tyr Tyr Ser Glu Pro Phe 
275 280 285 

Pro Gin Gin Asn Cys Ser Arg Thr Gly Gly Pro Gin His Met Thr Gin 
290 295 300 

Ser Pro Pro Thr Pro Gin Gin Ala Arg Gly Phe Ala Pro Pro Gin Trp 
305 310 315 320 

Ala Thr Ala Gly Ser Ser Pro Ala Asn Pro Ser Ser Gly Ala Gin Gin 
325 330 335 

Phe Tyr Glu Pro Thr Asn Gly Gly Ala Tyr Ala Pro Pro Ala Ala Pro 
340 345 350 

Gin Gin Thr He Arg Cys Ala Glu Asn Gly Lys Ser Tyr Leu Asp. Leu 
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355 360 365 

Gly Cys Ser Ser Gly Ala Ser Gly Asn Ala Gly Gly Ser Pro lie Ser 
370 375 380 

Pro Pro Pro Ser Ser Ala Pro Val Val Pro Phe Ala Gly Leu Pro Leu 
385 390 395 400 

His Gly Leu Pro Leu Lys Arg Cys Cys Asp Gly Arg Pro Gly Gly Trp 
405 410 415 

Cys Ser Ala Asn Arg Ser Cys Tyr Lys Asp Thr Arg Leu Lys He Arg 
420 425 430 

Asn Leu Ser Met Phe Lys Leu Ser Arg Phe Arg Gin Val Ser Glu Gin 
435 440 445 

Ser Leu Tyr Arg Ser Val Leu He Cys Asn Thr Leu Lys Arg He Asp 
450 455 460 

Arg Glu He Glu Ala Glu Ala Lys Glu Leu His Gin Ala Ala Gin Gin 
465 470 475 480 

His His Gin Gin Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala 
485 490 495 

Ala Gin Ala Ala Gin Tyr His Pro Ala Tyr Gin Gin Gin Gin Gin Gin 
500 505 510 

Gin Gin Ser Pro Pro Ala Pro Leu His Pro His Thr Gin Gin Gin Met 
515 520 525 

Asp Tyr Ala Pro Val Leu Asn Cys Ala Arg Leu Ala Asn Met Asp His 
530 535 540 

Tyr Gin Gin Leu Ser Phe Gin Pro Gin His Gin Gin Gin Gin Gin Pro 
545 550 555 560 

Ser Gin Pro His Ser Tyr His Glu Arg Leu Asp Ser Gin Pro Ala Tyr 
565 570 575 

Arg Gly Ala Ala Ala Gly Ala Gly Ser Phe Ala Thr Gin Pro Ser Asn 
580 585 590 

Cys Asp Thr Ser Ala Gly Ala Ser Ser Ser Asn Thr Ser Gly Asn Ser 
595 600 605 

Asn Asn Ser Ser Ala Thr Ala Ala Ser Ser Asn Ser Ser Leu His Pro 
610 615 620 

Tyr Asp His Tyr Pro Phe Arg Glu Ser Gin Ser Gly Arg Ala Thr Pro 
625 ~ 630 635 640 

Phe Pro Ala Cys Pro Thr Thr Thr Ala Ala Ala Ala Ala Ala Ser Ala 
645 650 655 

Ala Ala Ala Ala Ser Ser Gly Gly Ala Ala Thr Thr Leu Ser Ser Asn 
660 665 670 

He Ser Ser Ser Pro Ala Ser Ser Ser Thr Ser Ser Asn Thr Thr Ser 
675 680 685 
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Ser Thr Val He Ser Ser Ser Ser Gly Asn Thr Val Ser Ser Asn Gly 
690 695 700 

Thr Thr Pro Val Ala Pro Thr Ala Ser Ser Ser Asn Cys Asp Thr Ser 
705. 710 715' 720 

Asp Ser Gly Tyr Ala Asp Asp Asp Ser Thr Arg Ser lie Asn Trp Ser 
725 730 735 

Ser Val Leu Ser Leu Ser Ser Gin Ser Ala Leu Asp Pro Leu Asn Asn 
740 745 . 750 

Asn Asp Leu Phe Ser He Leu Pro Ser Ala Ala Thr Pro Thr Ala Val 
755 760 765 

Pro Val Ser Val Pro Ala Ser Ser Ser Ser Ser Ser Ser Gly Ser Thr 
770 775 780 

Leu Ala Phe Ser Gly Ser Phe Thr Thr Val Gin Ala Ser Gly Gly. Ser 
785 790 795 " 800 

Ser Ser Ser Cys Gly Ser Ser Ser Thr Thr Ala Thr Phe Thr Thr Leu 
805 810 815 

Ser Thr He Ser Ser Ala Thr His Ser Leu Thr Ser Ser Tyr Val Ser 
820 825 830 

Ser He Ser Ser Asn Val Ser Ala Gly Ala Asn Thr Trp Glu Tyr Gly 
835 840 845 

Phe Leu Asp Met Glu Phe Gly Leu Gly Ser Glu Phe Thr Glu Leu Val 
850 855 860 

Pro Ser Cys Lys Leu Ser Ser Glu Asp Leu Phe Lys Ser Gly Leu Gly 
865 870 875 ~* 880 

Gly Gin Val Val Thr Ala Ser Arg Leu His Asp Asn Glu Leu Glu His 
885 890 895 

Pro Ala His He Met Val Gly Ser 
900 

<210> 27 
<211> 4674 
<212> DNA 

<213> Drosophila melanogaster 
<400> 27 

atggcctaca tcaacatcgc cgagtggacg cccgaccagg tcaccgactg gataaaaggt 60 
ctggatgagt ctatgaaggg gtatttgtac gagttctcca agcaggagat cggcggacgg 12 0 
gcgttgctca acatacggcc atacgagctg gagaatctgg gcatgctgcg cattggccat 18 0 
caggagatcg tgctggaggc ggtggagaac ttaagaaact tccattatca cctgaaaaac 240 
gacaatctgc agtteatggc cttgcatgtg gccacggcag ctaagaatct gcatcgcgaa 300 
ctggccagga atcatgcgga gagcactaag atcgataccc ggatactgca cgatattacc 360 
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aggacgatag ctactctaaa gccattggtg ggcagcctgg agcgaacacc gttccgtaag 
caggagatgt accgcgagta ttgtggcaat gtgctcaaat gcggcctgga gctggccaca 
attgcccacc gtgatcgttt tgccctgcag ccggtgccag cgattcgaca gtcagcggaa 
cggctcgaga atcttgccaa ctttgtaatc caggacatat ctgatcccat ggtactgcag 
ccagcctctc tgaaccttgt cacccttaaa aaacgcgaat ccgagttggg tttcaacata 
gagtccagtt ataatggcat tcaccgtgtc acggatatca agtacaactc gccagctcac 
aattccggaa aaatcgaaga tggcgacgag attgtgcaga tcaactacca gaccgttgtg 
ggctggcagc atcgcacagt actggagcat ctgagggaag cacttccaga tgtggtgctg 
acggtgaaga aacggccgaa gcacacaaag atgtttggac agatctatat gcagccgtac 
aggttgccca gcaagaagag gaatatggcc gcccgctggg cggcacagat gccaagtccc 
cgtgctgcat ttttaaccct ggacacggag caactggcaa caggaggaac aggaagcgcg 
gtgccagatc ccagtaaatc cctaagcagt gagaagaggg aggtacttac caaggccaat 
ccagtgtcct ctgcctccga ctctgattcc agttgcagtg atattccaac accaacggat 
cccaagctag ccgcacggga gatccgtttg tattacccaa agccaagagc tttgctccaa 
cgaagaaaca ctatttgtgg atgcgagtat cttagcctga aaaactcgga tctagtcgtt 
ccatcgtggc acgaaagaaa gccaggaatt ggttcgccca ccaattgcga ccctggctcg 
cccagtatac gggataagtc gatatccttc ggttatggcc tagagatggc agcaaggccg 
accacttgca ttgggattgc gggcgatacc tccacggaca aggccaggcg aatgtttcat 
gaggcgcgaa aactaaagca gctgacggag gactcgcagc gcgaattcct cgtggatcgt 
tacaagccgg gtgtcagcaa agtagttcgg ttcgacgcca aggaagatta tgtgatgaag 
aatgaaaaat ttatctgtaa cgttgagaac accatactgg agacctttga accgattccc 
tttgcggatg agggagacga ggacgccttg gaaacgctgc gcaactgcaa aacagaaaac 
gcagaggagc tcctagaggc aattaatctg gctacaaaag gtcaggactt gcccctggcc 
gaggccatta acatgccttt gttgcagcaa ggtcgaaggg gccgattaga caagagtcat 
agtactccgg catacgataa ttcgggtgaa gaatcggata cgccgccagc gattgagcca 
agaaaggagt tcctgcttgt cacaccgcca gcaccgccac cgcgaccccg caagcaaagg 
gaaatgacgc caccggcggt gcctccacct ccaccaaaac cagccagcat gcagccggct 
agtagtatca ccagtatctc cattcccgtg ccagtacctg taccagccgc agttgatcca 
tcggagatca gtgagcttca tacgcccagc aaatcccgga cactgaccct taaaaagaag 
cacagcttaa tggccaagcg gcggaacaca aatctcaagc tgttggggac tggggatatc 
caaggtcatc tgtacaggcg caagaaaaat catcgcggag tgacttactg ggcgagaatc 



420 
480 
540 
600 
660 
720 
780 
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960 
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1920 
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2220 
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tatttcgtga tgctggatac gatactgtac ggatttcgca gtaagcagag taccagcgcc 2280 
agcttggtaa tatttttacc gggctttacg gtttcattgg caaaagaagt gcactccaaa 2340 
ccgcatgcct ttaaagttta ccacacggcc aagagettct actttgcggc cgagtcgctg 2400 
gacgcactta accaatgggt ggacttcttg cgccaggctt cgctcaaagt gccgcctagt 2460 

acgggttcaa aaggcggtgg tgacgcaaag gatttgtatt cggagaacga tagctcaggc . 2520 
gaggaatgcg atgcccttgt gatccagaat ttaagcacgc cctcgccgca aggcaacaag 2580 
gagtcaatgt ccatgtcgat gacactatct ggcggaacac caccttcctc -tgcacccatt 2 640 
aagcatgaac gcggctactt ggactcgttt cgcaaattta cgaatacatt caagagcagt 27 00 
gcagcgaaac cgtcgagcga catccctgtg ccaacggagc - aataccgcag ctataggaag 27 60 
gtgccaggcg gaagttttgg cattcagatt ggtgccaata caccgggcta ccatgatccc 2820 

gcaatgccgc cgacacagat tccacctttg gtgggtccta aactgtcgcg tagctcaagt 2880 

aggagttcgg tggtcagtgg aaccgagtct gccgtatcat tatctgcttc gattctgggt 2940 

ccgcccgcgt cgccagcgcc aacgcccacg cctacagcca ctcccacatc gctgcagcat 3000 

cagagctccg aggagagtcc aagtcagagc cagagccaga gtcccagtag caagtcgagt 3060 

ttgaagaagg caccattcaa cttcttgcac gcctcaaatc cgaatttggt ggaattcgat 3120 

ttccatacct cgaaaacact actccccaag atgagtgtgg gtaatacact cgaccatggc 3180 

cataatatac agggctttgt gacgcttaag gatctgatgc tgcgcaaaca ggaggaggag 3240 

gcccaggaaa tgtacaacaa tcgagtgcac ttgggtgtgg agaagcacaa gcacgcacgg 33 00 

acggaatcca cggccagtca gcagagcgcc atgagcagca gcgtgacaaa gccgctggaa 33 60 

aagttgccca agatccagag cgtgagtctg cccaaaacac ccgactacga gatcagtttt 3420 

aagcctgacg acgagagtat taagagaacc agaactaagg aaggtcagaa gttgcgcgac 3480 

tttggttacg agctgatatg tggggatgag ccgagcacta gctccatcag ccggcaagag 3540 

caccaccatc atcatcatca tcaccagcac cacctgcagc atgtgcaaca gcagcagcag 3600 

ctacaacatc agcagacgca gcagcaacat agcagcaagg ccaagcactt cttgcgctca 3660 

cagcagttac agctctccag tttcctgcac aagaacagca gcggcggcag cggcaagagt 3720 

tccggatccg gtgcggatca aaagaagtcc aaaggaaagt ctagcggcga tcgtcggttt 3780 

cccttttcca agcactcaac tggctccgcg ggcagtggct gtgggccggg tcatgcgatg 3840 

actatgacgc tgccgctgaa caagaagtcc aaatcgaatc acgccttgga tggagccgta 3900 

ggcaatggag tcaccataat cggcagcggc agcagcatca agaaaagcca gacgtacaat 3960 

caggatctgc gagacaagat agtgggcacc aagtacgatg cgcatcgcaa gaactcggcc 402 0 
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ccgataccaa 
gagaatcgtt 
cagcagcagg 
tcccaaatca 
atactaacca 
ccagcgccac 
acgatatcag 
gcggcaacgc 
tcgctcagcg 
accagtgcca 
aacaacacca 



tcttttcgaa 
tcctgggctc 
cagtaacgcc 
ccctgcccac 
cctcgaccac 
cgcctcccgt 
agtgtgcggc 
cggactatcc 
ataccagctt 
ccgccagcac 
acaccaacag 



actctccata 
accgctgctg 
accaagcagt 
gcacaatcag 
taatttgtgc 
caacaccagc 
caccccaaaa 
aaatatggag 
gtcccgcatc 
caccaccacc 
cagtcccagt 



tcgggtggca 
catcgcacgc 
gcggatcccg 
gcgggatatc 
tcgtcggagg 
aggcagagag 
gtgtccagtt 
tgtccgcctg 
gtgatgcgga 
aacaacaaca 
ggcggcgaac 



cgccggcgaa 
tgttcgggca 
attgcgatca 
gaagttaccg 
gcttgcagcc 
aggaggagca 
cgggatctgt 
tctttgagcc 
cgcccagcag 
acaacaataa 
accatcagac 



gccctccaag 

ccatcaccat 

ggagatcttc 

tggacctggc 

gccgttgccc 

agcggaggca 

ggattcgaag 

ggaaatctac 

cagtggtgcc 

taacaccaat 

ctag 



4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4674 



<210> 28 

<211> 1557 

<212> PRT 

<213> Drosophila melanogaster 

<400> 28 

Met Ala Tyr He Asn He Ala Glu Trp Thr Pro Asp Gin Val Thr Asp 
1 5 10 15 

Trp He Lys Gly Leu Asp Glu Ser Met Lys Gly Tyr Leu Tyr Glu Phe 
20 25 30 

Ser Lys Gin Glu He Gly Gly Arg Ala Leu Leu Asn He Arg Pro Tyr 
35 40 45 

Glu Leu Glu Asn Leu Gly Met Leu Arg He Gly His Gin Glu He Val 
50 55 SO 

Leu Glu Ala Val Glu Asn Leu Arg Asn Phe His Tyr His Leu Lys Asn 
65 70 75 80 

Asp Asn Leu Gin Phe Met Ala Leu His Val Ala Thr Ala Ala Lys Asn 
85 90 95 

Leu His Arg Glu Leu Ala Arg Asn His Ala Glu Ser Thr Lys He Asp 
100 105 HO 

Thr Arg He Leu His Asp He Thr Arg Thr He Ala Thr Leu Lys Pro 
115 120 125 

Leu Val Gly Ser Leu Glu Arg Thr Pro Phe Arg Lys Gin Glu Met Tyr 
130 " 135 140 

Arg Glu Tyr Cys Gly Asn Val Leu Lys Cys Gly Leu Glu Leu Ala Thr 
145 " " 150 155 160 

He Ala His Arg Asp Arg Phe Ala Leu Gin Pro Val Pro Ala He Arg 
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165 



170 



175 



Gin Ser Ala Glu Arg Leu Glu Asn Leu Ala. Asn Phe Val lie Gin Asp 
180 185 190 

lie Ser Asp Pro Met Val Leu Gin Pro Ala Ser Leu Asn Leu Val Thr 
195 200 205 

Leu Lys Lys Arg Glu Ser Glu Leu Gly Phe Asn lie Glu Ser Ser Tyr 
210 215 220 

Asn Gly He His Arg Val Thr Asp He Lys Tyr Asn Ser Pro Ala His 
225 230 235 240 

Asn Ser Gly Lys He Glu Asp Gly Asp Glu lie Val Gin He Asn Tyr 
245 250 255 

Gin Thr Val Val Gly Trp Gin His Arg Thr Val Leu Glu His Leu Arg 
260 265 270 

Glu Ala Leu Pro Asp Val Val Leu Thr Val Lys Lys Arg Pro Lys His 
275 280 285 

Thr Lys Met Phe Gly Gin He Tyr Met Gin Pro Tyr Arg Leu Pro Ser 
290 295 300 

Lys Lys Arg Asn Met Ala Ala Arg Trp Ala Ala Gin Met Pro Ser Pro 
305 310 315 320 

Arg Ala Ala Phe Leu Thr Leu Asp Thr Glu Gin Leu Ala Thr Gly Gly 



Thr Gly Ser Ala Val Pro Asp Pro Ser Lys Ser Leu Ser Ser Glu Lys 
•340 345 350 

Arg Glu Val Leu Thr Lys Ala Asn Pro Val Ser Ser Ala Ser Asp Ser 
355 360 365 

Asp Ser Ser Cys Ser Asp He Pro Thr Pro Thr Asp Pro Lys Leu Ala 
370 375 380 

Ala Arg Glu He Arg Leu Tyr Tyr Pro Lys Pro Arg Ala Leu Leu Gin 
385 390 395 400 

Arg Arg Asn Thr He Cys Gly Cys Glu Tyr Leu Ser Leu Lys Asn Ser 
405 410 " 415 

Asp Leu Val Val Pro Ser Trp His Glu Arg Lys Pro Gly He Gly Ser 
420 425 430 

Pro Thr Asn Cys Asp Pro Gly Ser Pro Ser He Arg Asp Lys Ser He 
435 440 445 

Ser Phe Gly Tyr Gly Leu Glu Met Ala Ala Arg Pro Thr Thr Cys He 
450 455 460 

Gly He Ala Gly Asp Thr Ser Thr Asp Lys Ala Arg Arg Met Phe His 
465 470 475 480 

Glu Ala Arg Lys Leu Lys Gin Leu Thr Glu Asp Ser Gin Arg Glu Phe 
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Leu Val Asp Arg Tyr Lys Pro Gly Val Ser Lys Val Val Arg Phe Asp 
500 505 510 

Ala Lys Glu Asp Tyr Val Met Lys Asn Glu Lys Phe lie Cys Asn Val 
515 ~ 520 525 

Glu Asn Thr He Leu Glu Thr Phe Glu Pro He Pro Phe Ala Asp Glu 
530 535 540 

Gly Asp Glu Asp Ala Leu Glu Thr Leu Arg Asn Cys Lys Thr Glu Asn 
545 ~ 550 555 560 

Ala Glu Glu Leu Leu Glu Ala He Asn Leu Ala Thr Lys Gly Gin Asp 
565 570 575 

Leu Pro Leu Ala Glu Ala He Asn Met Pro Leu Leu Gin Gin Gly Arg 
580 585 590 

Arg Gly Arg Leu Asp Lys Ser His Ser Thr Pro Ala Tyr Asp Asn Ser 
595 600 605 

Gly Glu Glu Ser Asp Thr Pro Pro Ala He Glu Pro Arg Lys Glu Phe 
610 615 . 620 

Leu Leu Val Thr Pro Pro Ala Pro Pro Pro Arg Pro Arg Lys Gin Arg 
625 630 635 640 

Glu Met Thr Pro Pro Ala Val Pro Pro Pro Pro Pro Lys Pro Ala Ser 
645 650 655 

Met Gin Pro Ala Ser Ser He Thr Ser He Ser He Pro Val Pro Val 
660 665 670 

Pro Val Pro Ala Ala Val Asp Pro Ser Glu He Ser Glu Leu His Thr 
675 680 685 

Pro Ser Lys Ser Arg Thr Leu Thr Leu Lys Lys Lys His Ser Leu Met 
690 695 700 

Ala Lvs Arg Arg Asn Thr Asn Leu Lys Leu Leu Gly Thr Gly Asp He 
705 710 715 720 

Gin Gly His Leu Tyr Arg Arg Lys Lys Asn His Arg Gly Val Thr Tyr 
725 730 735 

Trp Ala Arg He Tyr Phe Val Met Leu Asp Thr He Leu Tyr Gly Phe 
740 745 750 

Arg Ser Lys Gin Ser Thr Ser Ala Ser Leu Val He Phe Leu Pro Gly 
755 760 765 

Phe Thr Val Ser Leu Ala Lys Glu Val His Ser Lys Pro His Ala Phe 
770 775 780 

Lvs Val Tyr His Thr Ala Lys Ser - Phe Tyr Phe Ala Ala Glu Ser Leu 
785 790 795 800 

Asp Ala Leu Asn Gin Trp Val Asp Phe Leu Arg Gin Ala Ser Leu Lys 
805 810 815 
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Val Pro Pro Ser Thr Gly Ser Lys Gly Gly Gly Asp Ala Lys Asp Leu 
'820 825 830 

Tyr Ser Glu Asn Asp Ser Ser Gly Glu Glu Cys Asp Ala Leu Val lie 
835 840 845 

Gin Asn Leu Ser Thr Pro Ser Pro Gin Gly Asn Lys Glu Ser Met Ser 
850 855 860 

Met Ser Met Thr Leu Ser Gly Gly Thr Pro Pro Ser Ser Ala Pro lie 
865 870 . 875 880 

Lys His Glu Arg Gly Tyr Leu Asp Ser Phe Arg Lys Phe Thr Asn 'Thr 
885 890 895 

Phe Lys Ser Ser Ala Ala Lys Pro Ser Ser Asp He Pro Val Pro Thr 
900 905 910 

Glu Gin Tyr Arg Ser Tyr Arg Lys Val Pro Gly Gly Ser Phe Gly He 
915 920 925 

Gin He Gly Ala Asn Thr Pro Gly Tyr His Asp Pro Ala Met Pro Pro 
930 935 940 

Thr Gin He Pro Pro Leu Val Gly Pro Lys Leu Ser Arg Ser Ser Ser 
945 950 955 960 

Arg Ser Ser Val Val Ser Gly Thr Glu Ser Ala Val Ser Leu Ser Ala 
965 970 975 

Ser He Leu Gly Pro Pro Ala Ser Pro Ala Pro Thr Pro Thr Pro Thr 
980 985 990 

Ala Thr Pro Thr Ser Leu Gin His Gin Ser Ser Glu Glu Ser Pro Ser 
995 1000 1005 

Gin Ser Gin Ser Gin Ser Pro Ser Ser Lys Ser Ser Leu Lys Lys 
1010 1015 " 1020 

Ala Pro Phe Asn Phe Leu His Ala Ser Asn Pro Asn Leu Val Glu 
1025 1030 1035 

Phe Asp Phe His Thr Ser Lys Thr Leu Leu Pro Lys Met Ser Val 
1040 1045 1050 

Gly Asn Thr Leu Asp His Gly His Asn He Gin Gly Phe Val Thr 
1055 1060 1065 

Leu Lys Asp Leu Met Leu Arg Lys Gin Glu Glu Glu Ala Gin Glu 
1070 1075 1080 

Met Tyr Asn Asn Arg Val His Leu Gly Val Glu Lys His Lys His 
1085 1090 1095 

Ala Arg Thr Glu Ser Thr Ala Ser Gin Gin Ser Ala Met Ser Ser 
HOO 1105 1110 

Ser Val Thr Lys Pro Leu Glu Lys Leu Pro Lys He Gin Ser Val 
3-H5 1120 1125 

Ser Leu Pro Lys Thr Pro Asp Tyr Glu He Ser Phe Lys Pro Asp 
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1130 1135 1140 

Asp Glu Ser He Lys Arg Thr Arg Thr Lys Glu Gly Gin Lys Leu 
1145 1150 1155 

Arg Asp Phe Gly Tyr Glu Leu He Cys Gly Asp Glu Pro Ser Thr 
1160 1165 1170 

Ser Ser He Ser Arg Gin Glu His His His His His His His His 
1175 1180 1185 

Gin His His Leu Gin His Val Gin Gin Gin Gin Gin Leu Gin His 
1190 1195 1200 

Gin Gin Thr Gin Gin Gin His Ser Ser Lys Ala Lys His Phe Leu 
1205 1210 1215 

Arg Ser Gin Gin Leu Gin Leu Ser Ser Phe Leu His Lys Asn Ser 
1220 1225 1230 

Ser Gly Gly Ser Gly Lys Ser Ser Gly Ser Gly Ala Asp Gin Lys 
1235 1240 1245 

Lys Ser Lys Gly Lys Ser Ser Gly Asp Arg Arg Phe Pro Phe Ser 
1250 1255 1260 

Lys His Ser Thr Gly Ser Ala Gly Ser Gly Cys Gly Pro Gly His 
1265 1270 1275 

Ala Met Thr Met Thr Leu Pro Leu Asn Lys Lys Ser Lys Ser Asn 
1280 1285 1290 

His Ala Leu Asp Gly Ala Val Gly Asn Gly Val Thr He He Gly 
1295 1300 1305 

Ser Gly Ser Ser He Lys Lys Ser Gin Thr Tyr Asn Gin Asp Leu 
1310 1315 1320 

Arg Asp Lys He Val Gly Thr Lys Tyr Asp Ala His Arg Lys Asn 
1325 1330 1335 

Ser Ala Pro He Pro He Phe Ser Lys Leu Ser He Ser Gly Gly 
1340 1345 1350 

Thr Pro Ala Lys Pro Ser Lys Glu Asn Arg Phe Leu Gly Ser Pro 
1355 1360 1365 

Leu Leu His Arg Thr Leu Phe Gly His His His His Gin Gin Gin 
1370 1375 1380 

Ala Val Thr Pro Pro Ser Ser Ala Asp Pro Asp Cys Asp Gin Glu 
1385 1390 1395 

He Phe Ser Gin He Thr Leu Pro Thr His Asn Gin Ala Gly Tyr 
1400 1405 1410 

Arg Ser Tyr Arg Gly Pro Gly He Leu Thr Thr Ser Thr Thr Asn 
1415 1420 1425 

Leu Cys Ser Ser Glu Gly Leu Gin Pro Pro Leu Pro Pro Ala Pro 
1430 1435 1440 
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Pro Pro Pro Val Asn Thr Ser Arg Gin Arg Glu Glu Glu Gin Ala 
1445 1450 1455 

Glu Ala Thr He Ser Glu Cys Ala Ala Thr Pro Lys Val Ser Ser 
1460 1465 1470 

Ser Gly Ser Val Asp Ser Lys Ala Ala Thr Pro Asp Tyr Pro Asn 
1475 1480 1485 

Met Glu Cys Pro Pro Val Phe Glu Pro Glu He Tyr Ser Leu Ser 
1490 1495 1500 

Asp Thr Ser Leu Ser Arg He Val Met Arg Thr Pro Ser Ser Ser 
1505 1510 1515 

Gly Ala Thr Ser Ala Thr Ala Ser Thr Thr Thr Thr Asn Asn Asn 
1520 1525 1530 

Asn Asn Asn Asn Asn Thr Asn Asn Asn Thr Asn Thr Asn Ser Ser 
1535 1540 1545 

Pro Ser Gly Gly Glu His His Gin Thr 
1550 1555 

<210> 29 
<211> 2955 
<212> DNA 

<213> Drosophila melanogaster 
<400> 29 

- atgtccacgg agcgtgagct ggctcccggt gggccagctc agctccatcc gcacacgctg 60 

ccgctgactt ttccggatct ccagatgacc tccaccgtgg gcatcattgg gaaagtctac 12 0 

gagtcacagt ggaccccctc gcccactcgg cctcagagtc cctctcaggc gcagactagc 180 

ttcgacacgc tcacatcacc accagcgccc ggctcgtcgg tcaatcccac cgccgtcacc 240 

agcccaagtg cccagaatgt ggccgctggt ggagcaactg tggccggtgc agcagcaact 300 

gccgcccagg tggcctccgc cttgggtgcc accaccggca gcgtgacgcc agcaattgcc 360 

accgcaacgc cagccacgca gccggatatg cccgtcttta cgtgtccacg acgcccgaat 420 

ctcggacgag agggtcgccc gattgtgctg cgcgccaatc acttccaggt gacaatgccg 480 

cgtggctatg tgcatcacta tgacatcaat atacagccgg acaagtgtcc gcgaaaggtg 540 

aaccgtgaga ttatcgagac tatggtgcat gcctatagca agatcttcgg agtgctcaag 600 

ccggtgttcg atggtcgcaa caatctgtat acccgcgatc ccctgcccat tggcaacgag 660 

cgtctagagc tggaggttac tctacccggc gagggcaaag atcgaatctt tcgcgtgacg 720 

atcaagtggc aggctcaggt ctcgctcttc aatttggagg aagctctcga aggccgcacg 780 

cggcagatac cctatgatgc cattttggcg ctcgatgtgg tcatgcgcca tctgcccagc 840 

atgacgtaca cgccagtggg acgtagcttc ttcagttccc cggagggtta ctaccatccc 900 
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ctgggtggtg 
aagatgatgc 
gacttcatgt 
gattcgcagc 
tgcggccaga 
caatcattcc 
ttcctggaca 
caagagcaca 
tgcattaaaa 
gctccggatc 
tcgtatgtgc 
gtcttgcctc 
cagctgttcc 
atgcgaggca 
gccccacagc 
atctcaaacg 
gggccggatc 
ctcgtcgtgg 
gacaccgttc 
ccacagacgc 
attctggtcc 
gatgtgacac 
tccatggatg 
gagatcatcc 
acgggcggct 
ttcccacatg 
ccagagtatc 
ttctgcgcgg 
gtcgatgtgg 
atccagggca 
tcggacgagc 



gacgcgaggt 
tcaatatcga 
gcgaggtgct 
gcgtcaagtt 
tgcgtcgcaa 
cactgcagct 
agtaccgcat 
agcacactta 
agctgaccga 
gtgagcgtga 
aagagtttgg 
ctcccaagct 
cgccacagaa 
agcagttctt 
gcacggtgcg 
atgcaggcat 
aagtggaacc 
ttgtgctgcc 
tgggtatggc 
tctctaatct 
cctccattcg 
acccaccagc 
cccatccatc 
aggagctgag 
acaagcccca 
tcctgcaaca 
ggccgggcat 
agaagaagga 
gcatcacaca 
ccagtcgccc 
tgcagtgcct 



ttggttcggt ttccatcaga gcgtaaggcc ctcgcagtgg 
tgtctcggcc accgctttct acaaggctca accagtcatt 
ggacattcgc gacatcaacg agcagcgcaa accgctcacc 
cacgaaggag atcaagggtt tgaagatcga gatcacccac 
gtatcgtgtg tgcaacgtca ctcgccgccc cgctcagatg 
ggagaacgga cagaccgtag agtgcaccgt ggccaagtac 
gaaattgcgc tacccgcact tgccctgcct gcaggttggc 
cctgcctcta gaggtgtgca acattgtggc cggacagcgg 
tatgcagacg tcgaccatga tcaaggccac agctcgttca 
gattaacaac ttggtaaagc gcgccgactt caacaacgat 
cctgaccatc tccaattcga tgatggaggt acgaggacgc 
tcagtatggg ggacgtgtgt ctaccggcct caccggccag 
caaggtgagc ttggcctcgc ccaaccaggg tgtatgggat 
cactggcgtc gagatccgca tctgggccat cgcctgtttt 
cgaggatgcg ctgcgtaatt tcacccagca gctgcagaag 
gccgataatt ggacagccgt gcttctgtaa gtacgccacc 
catgttccgt tacctgaaga tcaccttccc cggcctgcaa 
cggcaagact ccagtatacg ccgaggtgaa gcgtgtaggt 
cacccagtgt gtgcaggcca agaacgtgaa caagacatcg 
gtgtctgaag atcaacgtca agttgggcgg catcaattca 
gccaaaggtc ttcaatgagc cggtcatctt tttgggtgcc 
tggcgacaac aagaaaccat cgattgccgc cgtcgtgggc 
gcggtatgcc gccaccgttc gcgtacagca gcaccgacag 
cagcatggtg cgcgagctgt tgatcatgtt ctacaagtcg 
ccgcatcata ctctatcgtg acggagtctc cgagggacaa 
cgaattgacc gccattcgcg aggcctgcat taagctagag 
cacattcatt gtggtgcaga agcgccatca cactcgactc 
gcagagcggc aaatcgggca atattcccgc aggcaccacc 
tcccaccgaa tttgatttct atctatgcag ccatcagggc 
ctcgcactac cacgttctgt gggacgacaa tcactttgac 
cacgtatcag ctatgccata cgtacgtgcg ctgcacccga 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
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tccgtcagta taccggcgcc agcctactac gcccatttag tggccttccg tgccagatat 2820 

catctggtgg agaaggagca cgattcgggc gagggttcgc accagagcgg ctgctcagag 28 80 

gatcgtacgc caggtgccat ggccagggcc atcactgtgc acgcggatac caagaaggtc 2940 

atgtactttg cctaa 2955 

<210> 30 
<211> 984 
<212> PRT 

<213> Drosophila melanogaster 
<400> 30 

Met Ser Thr Glu Arg Glu Leu Ala Pro Gly Gly Pro Ala Gin Leu His 
15 10 15 

Pro His Thr Leu Pro Leu Thr Phe Pro Asp Leu Gin Met Thr Ser Thr 
20 25 30 

Val Gly lie He Gly Lys Val Tyr Glu Ser Gin Trp Thr Pro Ser Pro 
35 40 45 

Thr Arg Pro Gin Ser Pro Ser Gin Ala Gin Thr Ser Phe Asp Thr Leu 
50 55 60 

Thr Ser Pro Pro Ala Pro Gly Ser Ser Val AsjX Pro Thr Ala Val Thr 
65 70 75 80 

Ser Pro Ser Ala Gin Asn Val Ala Ala Gly Gly Ala Thr Val Ala Gly 
85 90 95 

Ala Ala Ala Thr Ala Ala Gin Val Ala Ser Ala Leu Gly Ala Thr Thr 
100 105 110 

Gly Ser Val Thr Pro Ala He Ala Thr Ala Thr Pro Ala Thr Gin Pro 
115 120 125 

Asp Met Pro Val Phe Thr Cys Pro Arg Arg Pro Asn Leu Gly Arg Glu 
130 135 140 . 

Gly Arg Pro He Val Leu Arg Ala Asn His Phe Gin Val Thr Met Pro 
145 150 155 160 

Arg Gly Tyr Val His His Tyr Asp He Asn He Gin Pro Asp Lys Cys 
165 170 ~ 175 

Pro Arg Lys Val Asn Arg Glu He He Glu Thr Met Val His Ala Tyr 
180 185 190 

Ser Lys He Phe Gly Val Leu Lys Pro Val Phe Asp Gly Arg Asn Asn 
195 200 205 

Leu Tyr Thr Arg Asp Pro Leu Pro He Gly Asn Glu Arg Leu Glu Leu 
210 215 220 

Glu Val Thr Leu Pro Gly Glu Gly Lys Asp Arg He Phe Arg Val Thr 
225 230 . 235 240 
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He Lys Trp Gin Ala Gin Val Ser Leu Phe Asn Leu Glu Glu Ala Leu 
245 250 255 

Glu Gly Arg Thr Arg Gin He Pro Tyr Asp Ala He Leu Ala Leu Asp 
260 265 270 

Val Val Met Arg His Leu Pro Ser Met Thr Tyr Thr Pro Val Gly Arg 
275 280 285 

Ser Phe Phe Ser Ser Pro Glu Gly Tyr Tyr His Pro Leu Gly Gly Gly 
290 295 300 

Arg Glu Val Trp Phe Gly Phe His Gin Ser Val Arg Pro Ser Gin Trp 
305 " 310 315 320 

Lys Met Met Leu Asn He Asp Val Ser Ala Thr Ala Phe Tyr Lys Ala 
325 330 335 

Gin Pro Val He Asp Phe Met Cys Glu Val Leu Asp He Arg Asp He 
340 345 350 

Asn Glu Gin Arg Lys Pro Leu Thr Asp Ser Gin Arg Val Lys Phe Thr 
355 360 365 

Lys Glu He Lys Gly Leu Lys He Glu He Thr His Cys Gly Gin Met 
370 375 380 

Arg Arg Lys Tyr Arg Val Cys Asn Val Thr Arg Arg Pro Ala Gin Met 
385 390 395 400 

Gin Ser Phe Pro Leu Gin Leu Glu Asn Gly Gin Thr Val Glu Cys Thr 
405 410 415 

Val Ala Lys Tyr Phe Leu Asp Lys Tyr Arg Met Lys Leu Arg Tyr Pro 
420 425 430 

His Leu Pro Cys Leu Gin Val Gly Gin Glu His Lys His Thr Tyr Leu 
435 440 445 

Pro Leu Glu Val Cys Asn He Val Ala Gly Gin Arg Cys He Lys Lys 
450 455 460 

Leu Thr Asp Met Gin Thr Ser Thr Met He Lys Ala Thr Ala Arg Ser 
465 470 475 480 

Ala Pro Asp Arg Glu Arg Glu He Asn Asn Leu Val Lys Arg Ala Asp 
485 490 495 

Phe Asn Asn Asp Ser Tyr Val Gin Glu Phe Gly Leu Thr He Ser Asn 
500 505 510 

Ser Met Met Glu Val Arg Gly Arg Val Leu Pro Pro Pro Lys Leu Gin 
515 520 525 

Tyr Gly Gly Arg Val Ser Thr Gly Leu Thr Gly Gin Gin Leu Phe Pro 
530 535 540 

Pro Gin Asn Lys Val Ser Leu Ala Ser Pro Asn Gin Gly Val Trp Asp 
545 550 555 560 
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Met Arg Gly Lys Gin Phe Phe Thr Gly Val Glu lie Arg lie Trp Ala 
565 570 575 

lie Ala Cys Phe Ala Pro Gin Arg Thr Val Arg Glu Asp Ala Leu Arg 
580 585 590 

Asn Phe Thr Gin Gin Leu Gin Lys lie Ser Asn Asp Ala Gly Met Pro 
595 600 605 

He He Gly Gin Pro Cys Phe Cys Lys Tyr Ala Thr Gly Pro Asp Gin 
610 - 615 620 

Val Glu Pro Met Phe Arg Tyr Leu Lys He Thr Phe Pro Gly Leu Gin 
625 630 635 " 640 

Leu Val Val Val Val Leu Pro Gly Lys Thr Pro Val Tyr Ala Glu Val 
645 650 655 

Lys Arg Val Gly Asp Thr Val Leu Gly Met Ala Thr Gin Cys Val Gin 
660 665 . 670 

Ala Lys Asn Val Asn Lys Thr Ser Pro Gin Thr Leu Ser Asn Leu Cys 
675 680 685 

Leu Lys lie Asn Val Lys Leu Gly Gly He Asn Ser He Leu Val Pro 
690 695 700 

Ser He Arg Pro Lys Val Phe Asn Glu Pro Val He Phe Leu Gly Ala 
705 710 715 720 

Asp Val Thr His Pro Pro Ala Gly Asp Asn Lys Lys Pro Ser He Ala 
725 730 735 

Ala Val Val Gly Ser Met Asp Ala His Pro Ser Arg Tyr Ala Ala Thr 
740 745 750 

Val Arg Val Gin Gin His Arg Gin Glu He He Gin Glu Leu Ser Ser 
755 760 765 

Met Val Arg Glu Leu Leu He Met Phe Tyr Lys Ser Thr Gly Gly Tyr 
770 775 780 

Lys Pro His Arg He He Leu Tyr Arg Asp Gly Val Ser Glu Gly Gin 
785 790 795 800 

Phe Pro His Val Leu Gin His Glu Leu Thr Ala He Arg Glu Ala Cys 
805 810 815 

He Lys Leu Glu Pro Glu Tyr Arg Pro Gly He Thr Phe He Val Val 
820 825 830 

Gin Lys Arg His His Thr Arg Leu Phe Cys Ala Glu Lys Lys Glu Gin 
835 840 845 

Ser Gly Lys Ser Gly Asn He Pro Ala Gly Thr Thr Val Asp Val Gly 
850 855 860 ' 

He Thr His Pro Thr Glu Phe Asp Phe Tyr Leu Cys Ser His Gin Gly 
865 870 875 880 

He Gin Gly Thr Ser Arg Pro Ser His Tyr His Val Leu Trp Asp Asp 
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885 



890 895 



Asn His Phe Asp Ser Asp Glu Leu Gin Cys Leu Thr Tyr Gin Leu Cys 
900 905 910 

His Thr Tyr Val Arg Cys Thr Arg Ser Val Ser He Pro Ala Pro Ala 
915 920 925 

Tyr Tyr Ala His Leu Val Ala Phe Arg Ala Arg Tyr His Leu Val Glu 
930 935 940 

Lys Glu His Asp Ser Gly Glu Gly Ser His Gin Ser Gly Cys Ser Glu 
945 950 955 

Asp Arg Thr Pro Gly Ala Met Ala Arg Ala He Thr Val His Ala Asp 

Thr Lys Lys Val Met Tyr Phe Ala 
980 

<210> 31 
<211> 2148 
<212> DNA 

<213> Drosophila melanogaster 

atggcccagc catcggtagc tgcatttttc acaaaccgca aacgcgccgc cttggatgat 60 
gctatcagta tcaagaacag gcgtttggtg gaacccgctg aaaccgtctc tcctgcctcc 120 
gccccttccc agttgccagc cggcgaccag gatgcggatc tagacaccct gaaggcggcg 
gccacgggca tgcgtacccg atccggacgc actgcccgac taattgtcac cgccgctcaa 
gagagcaaaa agaagacacc ggctgccgcc aagatggagc cacacatcaa gcagcccaag 
ctggtgcaat tcattaaaaa gggcactctg tcgcccagga aacaggctca gtccagtaag 
ctggacgagg aggagctgca gcagtcgtcg gccataagcg agcacacgcc caaggttaac 
ttcaccatca caagccagca gaatgcggac aatgtgcagc gtggcctgcg cacacccacc 
aagcagatcc tcaaggatgc ctcgccgatc aaggcggatc tccgccgtca gctcactttc 
gacgaggtaa aaacgaaggt atcgcggagt gccaagctgc aggaactcaa ggcagtgctg 
gcccttaagg cggcgctcga gcagaagcgc aaggagcagg aggagcgcaa caggaaactc 
cgcgacgctg gcccctcccc atcgaagtcc aagatgagcg tgcagctcaa ggaattcgac 
acaatcgaac tggaggtgct tataagccct ttgaagacct tcaagactcc cacaaaaata 
ccgccaccca ccccggacaa acatgagctt atgtcgccgc gtcacactga cgtctccaag 
cgccttctct tcagtccggc caaaaatgga tctcctgtca aattggtgga ggtgccggct 
tataagcgct acgccagtct ggtggaaagc agccgcgccg gccaacttcc attgccttat 
aagtaccgac acctgttgga cgtgttcaag ggtctcgatt ccgtggtggc catgtttcac 
aaccgcaagg agaccatcac attcaagaag cttaagccgg cagtgcagcg catgctccgg 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
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aagaacttca ctgagaccca tttggcccag atcaagcaca tctatccaga cgcatttatc 1140 

ttcagtcagg tgaagacgcg caatttcggt tctgtctcca aagcggacta tttccagctg 12 00 

atcatcgctc ccaatgtgga gccactgccc gagcaacagc aatcggagaa gccacaacat 12 60 

ttcaccaaga tcaacgaaga cgatgtgctc gcgtcggccc agtcgacgtc catgaatcca 1320 

cacgatccgc cgatcatcat cgaaaaggcg ctgactcgct ggcatccgca gtttgatttg 13 80 

gagagttgtc cggaagtgga gctgtcccct ttgccgcagc cgcccaatgt cgagaaatac 1440 

tcgtcagcta aggatattct gtctaccgct cgaaatctct tcaattgcgc cacgcccatg 1500 

gagagagcaa tggatcgcta tgaggccaag ttggagtcgg aaaaacagca agcagctgaa 1560 

agcaataaaa agacggagga acagcaggca ggagaagtta ccaggacaag tacagcgatt 1620 

caaaccagtc aggaggtgcc tggaatatct ggatcatcga aaaacccaac tgtccctgaa 1680 

acaacaaacc aaacagaaac tgccaagccc accgtgaagg attgcacagt gccagatgcc 1740 

agctccaatc tactgaaggg actgccaaaa tcactgatcg agaaaattcg agccaaacag 1800 

gcagcaaagg ctttggaggc gatgactcga cgtccttcgc aggaccagga ggccacgaag 1860 

tactcacgtt tgcccgaatt ggccagacac ctgcgcaatg tcttcgttac cgagcgtaaa 1920 

ggagtgctca ccctggaagt aatcatcaag aagatccaga acagcttccg ggcgaacctc 1980 

acaccgcagg aaattgaggc gcatctgaaa ctacttgcca aggagctacc cagctgggct 2040 

tcctttcatg aagtgcgcaa gaccatgtac ctcaaggttg ccaaggacat ggacatgaac 2100 

aagatcatcg agaagctgga gagcgtggct aacgccaaga gcaattag ' .2148 

<210> 32 

<211> 715 

<212> PRT 

<213> Drosophila melanogaster 

<400> 32 

Met Ala Gin Pro Ser Val Ala Ala Phe Phe Thr Asn Arg Lys Arg Ala 
1 5 10 15 

Ala Leu Asp Asp Ala lie Ser lie Lys Asn Arg Arg Leu Val Glu Pro 
20 25 30 

Ala Glu Thr Val Ser Pro Ala Ser Ala Pro Ser Gin Leu Pro Ala Gly 
35 40 45 

Asp Gin Asp Ala Asp Leu Asp Thr Leu Lys Ala Ala Ala Thr Gly Met 
50 55 60 

Arg Thr Arg Ser Gly Arg Thr Ala Arg Leu lie Val Thr Ala Ala Gin 
65 . 70 75 80 

Glu Ser Lys Lys Lys Thr Pro Ala Ala Ala Lys Met Glu Pro His He 
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90 95 



Lys Gin Pro Lys Leu Val Gin Phe He Lys Lys Gly Thr Leu Ser Pro 
100 105 HO 

Arg Lys Gin Ala Gin Ser Ser Lys Leu Asp Glu Glu Glu Leu Gin Gin 
115 120 125 

Ser Ser Ala He Ser Glu His Thr Pro Lys Val Asn Phe Thr He Thr 
130 135 140 

Ser Gin Gin Asn Ala Asp Asn Val Gin Arg Gly Leu Arg Thr Pro Thr 
145 150 155 160 

Lvs Gin He Leu Lys Asp Ala Ser Pro He Lys Ala Asp Leu Arg Arg 
165 170 175 

Gin Leu Thr Phe Asp Glu Val Lys Thr Lys Val Ser Arg Ser Ala Lys 
180 185 190 

Leu Gin Glu Leu Lys Ala Val Leu Ala Leu Lys Ala Ala Leu Glu Gin 
195 200 205 

Lys Arg Lys Glu Gin Glu Glu Arg Asn Arg Lys Leu Arg Asp Ala Gly 
210 215 220 

Pro Ser Pro Ser Lys Ser Lys Met Ser Val Gin Leu Lys Glu Phe Asp 
225 230 235 240 

Thr He Glu Leu Glu Val Leu He Ser Pro Leu Lys Thr Phe Lys Thr 
245 250 255 

Pro Thr Lys He Pro Pro Pro Thr Pro Asp Lys His Glu Leu Met Ser 
260 265 270 

Pro Arg His Thr Asp Val Ser Lys Arg Leu Leu Phe Ser Pro Ala Lys 
275 280 285 

Asn Gly Ser Pro Val Lys Leu Val Glu Val Pro Ala Tyr Lys Arg Tyr 
290 295 300 

Ala Ser Leu Val Glu Ser Ser Arg Ala Gly Gin Leu Pro Leu Pro Tyr 
305 310 315 320 

Lys Tyr Arg His Leu Leu Asp Val Phe Lys Gly Leu Asp Ser Val Val 
325 330 335 

Ala Met Phe His Asn Arg Lys Glu Thr He Thr Phe Lys Lys Leu Lys 
340 345 350 

Pro Ala Val Gin Arg Met Leu Arg Lys Asn Phe Thr Glu Thr His Leu 
355 360 365 

Ala Gin He Lys His He Tyr Pro Asp Ala Phe He Phe Ser Gin Val 
370 375 380 

Lys Thr Arg Asn Phe Gly Ser Val Ser Lys Ala Asp Tyr Phe Gin Leu 
385 390 395 400 

He He Ala Pro Asn Val Glu Pro Leu Pro Glu Gin Gin Gin Ser Glu 
405 410 415 
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Lys Pro Gin His Phe Thr Lys He Asn Glu Asp Asp Val Leu Ala Ser 
420 425 430 

Ala Gin Ser Thr Ser Met Asn Pro His Asp Pro Pro lie He He Glu 
435 440 445 

Lys Ala Leu Thr Arg Trp His Pro Gin Phe Asp Leu Glu Ser Cys Pro 
450 455 460 

Glu Val Glu Leu Ser Pro Leu Pro Gin Pro Pro Asn Val Glu Lys Tyr 
465 470 475 480 

Ser Ser Ala Lys Asp He Leu Ser Thr Ala Arg Asn Leu Phe Asn Cys 
485 490 495 

Ala Thr Pro Met Glu Arg Ala Met Asp Arg Tyr Glu Ala Lys Leu Glu 
500 505 510 

Ser Glu Lys Gin Gin Ala Ala Glu Ser Asn Lys Lys Thr Glu Glu Gin 
515 520 " 525 

Gin Ala Gly Glu Val Thr Arg Thr Ser Thr Ala He Gin Thr Ser Gin 
530 535 540 

Glu Val Pro Gly He Ser Gly Ser Ser Lys Asn Pro Thr Val Pro Glu 
545 550 555 560 

Thr Thr Asn Gin Thr Glu Thr Ala Lys Pro Thr Val Lys Asp Cys Thr 
565 570 ~ 575 

Val Pro Asp Ala Ser Ser Asn Leu Leu Lys Gly Leu Pro Lys Ser Leu 
580 585 590 

He Glu Lys He Arg Ala Lys Gin Ala Ala Lys Ala Leu Glu Ala Met 
595 600 605 

Thr Arg Arg Pro Ser Gin Asp Gin Glu Ala Thr Lys Tyr Ser Arg Leu 
610 615 620 

Pro Glu Leu Ala Arg His Leu Arg Asn Val Phe Val Thr Glu Arg Lys 
625 630 635 640 

Gly Val Leu Thr Leu Glu Val He He Lys Lys He Gin Asn Ser Phe 
645 650 655 

Arg Ala Asn Leu Thr Pro Gin Glu He Glu Ala His Leu Lys Leu Leu 
660 665 670 

Ala Lys Glu Leu Pro Ser Trp Ala Ser Phe His Glu Val Arg Lys Thr 
675 680 685 

Met Tyr Leu Lys Val Ala Lys Asp Met Asp Met Asn Lys He He Glu 
690 695 700 

Lys Leu Glu Ser Val Ala Asn Ala Lys. Ser Asn 
705 710 715 

<210> 33 
<211> 2535 
<212> DNA 
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<400> 33 

atgtcgaagc cccaatccga cgccgatcgg cgcaaacaga tctcggtgcg cgggatcgcc 60 

gaggtgggca atgtcaccga agtgaagaag aacttcaatc gccacctgca ctacaccctg 12 0 

gtcaaggatc gcaatgtgtc caccctgagg gactactact tcgccctggc caacaccgtc 180 

aaggacaaca tggtgggccg ctggattcgc acgcagcagc actactacga gaaggatccc 240 

aagcgcgtct actatctgtc gctggagtac tacatgggtc gctcactgac caacaccatg 3 00 

atcaacctgg gaatccagag cgagtgcgag gaggccatgt accagttggg tctggatatc 3 60 

gagaacctgg aggagatgga ggaggacgcc ggtctgggca atggtggtct gggtcgtttg 420 

gccgcctgtt tcctcgactc gatggccact ctgggtctgg ccgcctatgg ctatggcatc 480 

cgttatgagt acggtatctt cgcccagaag atcaagaacg gcgagcaggt ggaggagccc 540 

gatgattggc tgcgttatgg caatccctgg gagaaggctc gtccggagtt catgctgccg 600 

gtcaacttct acggccgtgt gatcgacacg cccgagggca agaagtgggt ggacacccaa 660 

agggtgtttg ccatgcccta cgacaacccc attcccggat acaacaacaa ccacgtaaac 720 

acgctgcgtc tgtggtccgc caagtcgccc atcgacttca acctcaagtt cttcaacgat 780 
ggtgactaca tccaggccgt gctggaccgc aatctggctg agaacatctc acgtgtcctg 
taccccaacg acaacttctt cgagggcaag gagctgcgtc tgaagcagga atacttcatg 

tgcgccgcca cgctgcagga tatcatccgc cgctacaagg cctcgaagtt cggatcccgg 960 

gaggcggtcc gcaacacctt cgatcacttc cccgacaagg tggccattca gctgaacgat 1020 

acccatccat cgctggccat ccctgagctg atgcgcatcc tggtcgatga ggagcatctg 1080 

acctgggaga aggcatggga catcaccgtc aggagttgcg cgtacaccaa ccacaccgtg 1140 

ctcccagagg ccctggagcg ctggcccgtc tccctgctgg agtcgatcct gccccgccat 1200 

ctgcaaatca tctatcacat caacttcctg cacatggaga atgtgaagaa gaagttcccc 1260 

gacgatttgg accgcatgcg ccgcatgtcg atggtggagg aggatggcga gaagcgcatc 1320 

aacatggctc atctgtccat cgtcggctcc cacgccgtca acggtgtggc cgccatccac 1380 

tcgcagatcc taaaggactc gctgttccat gacttctacg aaatggagcc ccagaagttc 1440 

cagaacaaga cgaacggtat taccccgcgt cgttggttgc tgctctgcaa tcccggactc 1500 

tccgacctga tcgccgagaa gatcggcgac gagtggccag tgcatctgga ccaactggtt 1560 

gctctgaaga agtgggcaaa ggaccccaac ttccagcgca atgtagcccg cgtcaagcag 1620 

gagaacaagc tgaagctggc cgccattctg gagaaggact acggcgttaa gatcaacccc 1680 

tcttccatgt tcgacattca ggtgaaacgt attcacgagt acaagcgcca gctgctgaac 1740 



840 
900 



66 



WO 02/057455 



PCT/US02/01568 



tgcctgcaca 

ccgaggacaa 

atcaagctca 

ctcaaggtta 

gccgatctgt 

aagttccagc 

gccgaggaga 

gcgctcaaga 

caggtgattg 

aacattgccg 

tacatcaagg 

atgtccatca 

tacgcccgcg 

cagccacaga 



tcatcaccct 

tcatgatcgg 

tctgcgccgt 

tcttcctgga 

ccgagcagat 

ttaacggcgc 

tgggtctgga 

agaagggcta 

accaaatcca 

acattctgct 

cccaggatct 

acaacattgc 

agatttgggg 

actaa 



gtacaacagg 

aggcaaggct 

gggcaacgtt 

gaactaccgt 

ctcgaccgcc 

cctcaccatc 

caacatcttt 

caatgcctac 

gggcggattc 

taagtacgac 

ggtctccaag 

gtccagcggc 

agtggagccc 



atcaagaagg 

gctccgggct 

gtgaacaacg 

gtcaccctgg 

ggcacagagg 

ggcaccctgg 

atcttcggca 

gactactaca 

ttcagccccg 

cactactact 

acctaccaga 

aaattctcgt 

acctgggaga 



atcccacagc 

actatgtggc 

atcccattgt 

ccgagaagat 

cctctggtac 

acggtgccaa 

tgaccgtcga 

acgccaaccc 

gcaatcccaa 

tgctggccga 

accaagccaa 

cggatcgcac 

agctgccagc 



caacttcacc 
caagcagatc 
gggcgataag 
tatgcccgcc 
cggcaacatg 
cgttgagatg 
cgaggtggag 
cgaggtcaag 
cgagttcaag 
ctacgatgcg 
gtggctggag 
catcgccgag 
gccggaggat ' 



1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2535 



<210>. 34 

<211> 844 

<212> PRT 

<213> Drosophila melanogaster 

<400> 34 

Met Ser Lys Pro Gin Ser Asp Ala Asp Arg Arg Lys Gin lie Ser Val 
1 5 10 15 

Arg Gly lie Ala Glu Val Gly Asn Val Thr Glu Val Lys Lys Asn Phe 
20 25 30 

Asn Arg His Leu His Tyr Thr Leu Val Lys Asp Arg Asn Val Ser Thr 
35 40 45 

Leu Arg Asp Tyr Tyr Phe Ala Leu Ala Asn Thr Val Lys Asp Asn Met 
50 55 60 

Val Gly Arg Trp He Arg Thr Gin Gin His Tyr Tyr Glu Lys Asp Pro 
65 70 75 80 

Lys Arg Val Tyr Tyr Leu Ser Leu Glu Tyr Tyr Met Gly Arg Ser Leu 
85 90 95 

Thr Asn Thr Met He Asn Leu Gly He Gin Ser Glu Cys Glu Glu Ala 
100 105 110 

Met Tyr Gin Leu Gly Leu Asp He Glu Asn Leu Glu Glu Met Glu Glu 
1:L 5 120 125 

Asp Ala Gly Leu .Gly Asn Gly Gly Leu Gly Arg Leu Ala Ala Cys Phe 
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130 135 140 

Leu Asp Ser Met Ala Thr Leu Gly Leu Ala Ala Tyr Gly Tyr Gly He 
145 " 150 155 160 

Arg Tyr Glu Tyr Gly He Phe Ala Gin Lys He Lys Asn Gly Glu Gin 
165 170 175 

Val Glu Glu Pro Asp Asp Trp Leu Arg Tyr Gly Asn Pro Trp Glu Lys 
180 185 190 

Ala Arg Pro Glu Phe Met Leu Pro Val Asn Phe Tyr Gly Arg Val He 
195 200 205 

Asp Thr Pro Glu Gly Lys Lys Trp Val Asp Thr Gin Arg Val Phe Ala 
210 215 220 

Met Pro Tyr Asp Asn Pro He Pro Gly Tyr Asn Asn Asn His Val Asn 
225 " 230 • 235 240 

Thr Leu Arg Leu Trp Ser Ala Lys Ser Pro He Asp Phe Asn Leu Lys 
245 250 255 

Phe Phe Asn Asp Gly Asp Tyr He Gin Ala Val Leu Asp Arg Asn Leu 
260 265 270 

Ala Glu Asn He Ser Arg Val Leu Tyr Pro Asn Asp Asn Phe Phe Glu 
275 280 285 

Gly Lys Glu Leu Arg Leu Lys Gin Glu Tyr Phe Met Cys Ala Ala Thr 
290 295 300 

Leu Gin Asp He He Arg Arg Tyr Lys Ala Ser Lys Phe Gly Ser Arg 
305 310 315 320 

Glu Ala Val Arg Asn Thr Phe Asp His Phe Pro Asp Lys Val Ala He 
325 330 335 

Gin Leu Asn Asp Thr His Pro Ser Leu Ala He Pro Glu Leu Met Arg 
340 345 350 

He Leu Val Asp Glu Glu His Leu Thr Trp Glu Lys Ala Trp Asp He 
355 360 365 

Thr Val Arg Ser Cys Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala 
370 375 380 

Leu Glu Arg Trp Pro Val Ser Leu Leu Glu Ser He Leu Pro Arg His 
385 ~ * 390 395 400 

Leu Gin He He Tyr His He Asn Phe Leu His Met Glu Asn Val Lys 
405 410 415 

Lys Lys Phe Pro Asp Asp Leu Asp Arg Met Arg Arg Met Ser Met Val 
420 425 430 

Glu Glu Asp Gly Glu Lys Arg He Asn Met Ala His Leu Ser He Val 
435 440 445 

Gly Ser His Ala Val Asn Gly Val Ala Ala He His Ser Gin He Leu 
450 • 455 460 
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Lys Asp Ser Leu Phe His Asp Phe Tyr Glu Met Glu Pro Gin Lys Phe 
465 470 475 ■ 480 

Gin Asn Lys Thr Asn Gly lie Thr Pro Arg Arg Trp Leu Leu Leu Cys 
485 490 495 

Asn f Pro Gly Leu Ser Asp Leu He Ala Glu Lys He Gly Asp Glu Trp 
500 505 510 

Pro Val His Leu Asp Gin Leu Val Ala Leu Lys Lys Trp Ala Lys Asp 
515 520 ^ 525 

Pro Asn Phe Gin Arg Asn Val Ala Arg Val Lys Gin Glu Asn Lys Leu 
530 535 540 

Lys Leu Ala Ala He Leu Glu Lys Asp Tyr Gly Val Lys He Asn Pro 
545 . 550 555 560 

Ser Ser Met Phe Asp He Gin Val Lys Arg He His Glu Tyr Lys Arg. 

565 570 575 

Gin Leu Leu Asn Cys Leu His He He Thr Leu Tyr Asn Arg He Lys 
580 585 590 

Lys Asp Pro Thr Ala Asn Phe Thr Pro Arg Thr He Met He Gly Gly 
595 600 605 

Lys Ala Ala Pro Gly Tyr Tyr Val Ala Lys Gin He He Lys Leu He 
610 615 620 

Cys Ala Val Gly Asn Val Val Asn Asn Asp Pro He Val Gly Asp Lys 
625 630 635 640 

Leu Lys Val He Phe Leu Glu Asn Tyr Arg Val Thr Leu Ala Glu Lys 
645 650 655 

He Met Pro Ala Ala Asp Leu Ser Glu Gin He Ser Thr Ala Gly Thr 
660 665 670 

Glu Ala Ser Gly Thr Gly Asn Met Lys Phe Gin Leu Asn Gly Ala Leu 
675 680 685 ' 

Thr He Gly Thr Leu Asp Gly Ala Asn Val Glu Met Ala Glu Glu Met 
690 695 700 

Gly Leu Asp Asn He Phe He Phe Gly Met Thr Val Asp Glu Val Glu 
705 710 715 720 

Ala Leu Lys Lys Lys Gly Tyr Asn Ala Tyr Asp Tyr Tyr Asn Ala Asn 
725 730 735 

Pro Glu Val Lys Gin Val He Asp Gin lie Gin Gly Gly Phe Phe Ser 
740 .745 750 

Pro Gly Asn Pro Asn Glu Phe Lys Asn lie Ala Asp He Leu Leu Lys 
755 760 765 

Tyr Asp His Tyr Tyr Leu Leu Ala Asp Tyr Asp Ala Tyr He Lys Ala 
770 775 780 
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Gin Asp Leu Val Ser Lys Thr Tyr Gin Asn Gin Ala Lys Trp Leu Glu 
785 790 795 800 

Met Ser He Asn Asn He Ala Ser Ser Gly Lys Phe Ser Ser Asp Arg 
805 810 815 

Thr He Ala Glu Tyr Ala Arg Glu He Trp Gly Val Glu Pro Thr Trp 
820 825 830 

Glu Lys Leu Pro Ala Pro Glu Asp Gin Pro Gin Asn 
835 840 

<210> 35 
<211> 8112 
<212> DNA 

<213> Drosophila melanogaster 

<400> 35 _ n 
atgaatgaga aaataaagtc gccgcaaaca cagcagcagc agcaaggtgg cgctcccgcc e>u 

cctgctgcca cgcccccatc ggctggagcg gctcctggtg ccgctacacc gccaacctcg 120 

ggcccgccca cacccaacaa caacagcaac aacggtagcg atcccagcat ccagcagcaa 180 

caacaaaatg ttgccccaca tccatacggc gcaccaccgc ccccaggatc tggtcctgga 

ggaccaccag gaccggaccc agctgcagtc atgcactatc atcatctgca ccagcagcaa 

cagcagcatc cgccaccacc ccatatgcag caacagcagc accacggcgg acctgcacca 

ccaccgcccg gaggagcacc tgagcatgcg cccggtgtca aggaggagta cactcacttg 

ccgccgcctc atccacatcc ggcgtatggt cgctaccacg ccgatcccaa catggatcca 

tatcgctatg gccagccgct gccaggtgga aagcctccac aacaacaaca gccacatcct 

caacagcaac ccccgcagca accggggccc ggtggctcac ctaatcgtcc gccccagcag 

cgctacatac ccggtcagcc tccgcaggga cccacgccaa cgttaaactc tctgcttcag 

tcctcgaatc cgccgcctcc gccgcagcat cgctacgcca acacctacga tccccagcag 720 

gcggccgctt cggcggcagc ggcagcggcg gctcagcaac agcaggccgg tggaccccct 780 

ccaccaggac atggaccgcc gccaccgcag caccagccat cgccgtacgg agggcaacag 840 

ggcggctggg caccgccacc aaggccctac agtccgcaac tgggaccgtc acagcagtac 

aggacaccac caccgacaaa cacttccagg ggtcagtcac cctatccgcc agctcacggt 

caaaattcag gttcctatcc tagttcaccg cagcagcaac agcaacaaca gcagcagcag 

caacagcagg cgggtcagca gcccggcggt cctgtgccgg gcggaccacc tccaggtacc 

ggacagcagc cgccgcaaca gaacacaccg ccaacatctc aatattcgcc gtacccgcaa 1140 

cgctatccaa caccgccggg tctgccggct ggcggatcta accatcgaac tgcctactcg 1200 

acgcaccagt atcccgaacc gaatcgacct tggccaggtg ggtcctcgcc cagtcccggt 12 60 

tccggacatc ccttgccgcc cgcctcaccg caccatgtgc cgccactgca gcagcagccg 1320 



240 
300 
360 
420 
480 
540 
600 
660 



900 
960 
1020 
1080 
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ccaccaccgc cacacgtcag cgccggcgga cctcctccca gcagcagtcc gggccatgcg 13 80 
cccagtccat cgccacaacc atcgcaggcg tcgccctcac cgcaccagga gctaattgga 1440 
cagaacagca acgacagctc cagcggcggg gcgcacagtg gcatgggctc cggtccgcca 15 00 
ggcacaccca atccccaaca ggtgatgaga cccacaccct cgccaacagg ctcctccggt 15 60 
tcgcgttcca tgtccccggc agtcgctcaa aaccatccaa tctcgcgtcc ggcgagcaac 1620 
caatcaagca gcggtgggcc catgcaacag ccgccggttg gggcaggagg tccaccgccg 1680 
atgccaccgc atccgggaat gccaggaggt ccgccccaac agcagcaatc tcagcagcaa 1740 

caagcatcga attcggcctc gtcggcgagc aattcgccgc agcaaacgcc accgccggct 18 00 

ccgccgccca accagggtat gaacaacatg gccacgcctc caccaccacc gcaaggcgcg 1860 

gctggaggag gttatccgat gccaccgcac atgcacggcg gttacaagat gggcggaccg 192 0 

ggccagagtc ccggtgctca gggatatcca ccgcagcagc cacagcaata tccaccaggg 1980 ■ 

aactatccgc cacgcccgca gtatccgcct ggcgcctacg ccaccggacc acctccgcca 2 040 

cccacaagtc aagcaggagc tggtggtgcc aacagcatgc cctctggtgc ccaagctggt 2100 

ggctatccgg. gccgtggtat gcccaaccac actggccaat atccaccgta ccagtgggta 2160 

ccgccatcgc cgcaacagac cgtgcccggc ggagctcccg gtggtgcgat ggtaggcaat 2220 ■ 

cacgtccaag gcaagggcac accgccacct ccagttgtgg gcggaccacc accaccgcag 2280 

ggcagtggat caccgcgtcc acttaactat ctgaagcagc atttacagca caagggcggc 2340 

tatggtggaa gtccgactcc gccgcagggg cctcaggggt acggcaacgg gccgaccgga 2400 

atgcatcctg gcatgccaat ggggccaccc caccacatgg gacccccgca cggacccacc 2460 

aacatgggtc cacccactag cacgccgccg caatcccaaa tgctccaagg cggccagccg 2520 

cagggacagg gtgccagtgg cggaccggaa agcggtggac cggagcatat atcgcaggac 2580 

aatgggataa gctcgtcggg accaacgggt gctgcgggaa tgcatgcggt cacatcggtg 2640 

gtcaccaccg ggccggatgg aacgtccatg gacgaagtca gtcagcagag cacgctttcg 2 7 00 

aatgcatcag cagcatccgg cgaagatcca caatgcacca caccaaagtc gcggaagaat 27 60 

gatccctata gccaaagtca cttagccccg ccgagcacgt caccccaccc agttgtgatg 2820 - 

catccaggtg gtggccccgg tgaagagtac gatatgagtt cgccacccaa ctggccacgt 2880 

ccggctggta gccctcaggt gttcaaccac gttccggtgc cgcaggagcc gttccgcagc 2940 

actattacca cgaccaagaa gtcggactcg ttgtgcaaac tgtacgaaat ggacgacaac 3 000 

ccggaccggc gaggctggct ggacaagctg cgggctttca tggaagagcg gcgcactccg 3060 

atcacagcct gccccaccat ctcaaaacag ccactcgatt tatataggtt atatatttat 3120 
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gtaaaagaac gtggcggatt cgtcgaggtg accaagagca agacctggaa ggatattgcc 
ggactcctag gcatcggggc gagtagtagt gcggcataca cgctgcgaaa gcactacacc 
aagaacctat tgaccttcga gtgccacttc gatcgcggtg acatcgatcc tctgccgatc 
attcaacagg tggaggcggg cagcaagaag aagacggcca aggctgcttc ggttccttcg 
ccaggttcgt cgaactcaca ggactcgttc ccggctccgc caggttccgc accaaacgct 
gcgatcgatg gctatcccgg ctacccgggc ggcagtccat atccggtagc aagtggacca 
cagccggatt atgcgacagc gggtcaaatg cagcgtccgc cctcccaaaa caacccgcag 
actcctcacc ccggcgccgc cgccgctgtt gccgccggcg ataatataag cgtaagcaat 
cccttcgagg atcccattgc tgccggtggc ggcccgggtt cgggaaccgg tcctggccca 
ggtcaaggtc caggtccagg tgctgcatcc ggtggtgctg gagctgttgg tgctgtaggc 
ggtggcccac aaccacatcc accgccccca cactcaccgc acaccgcagc ccaacaggcg 
gccggccaac accaacagca gcatccgcag catcagcatc ctggcctgcc ggggccacca 
ccgccgcagc agcaacaggg gcagcagggg cagcagccac caccatcagt gggcggtggg 
ccaccaccag caccacagca acatgggcct ggtcaggtgc cgccgtcgcc tcagcagcat 
gtgcgcccag ccgccggagc accttatccg ccgggtggct ccggctaccc aacgcctgtg 
tctagaacgc caggctcacc ctacccatca cagcctggag cttacgggca gtacggctcg 
agcgatcagt acaacgccac tgggccaccc ggccagccat tcggacaggg tccaggacaa 
tatccgccgc agaaccgaaa catgtaccct ccctacgggc cggaggggga agctcctcca 
actggtgcca atcagtacgg cccctacggc agccgaccct acagccagcc tccaccggga 
ggtcctcagc cgccaacgca gacggttgcg ggtggaccgc cggccggcgg agctccagga 
gcacccccca gcagcgccta tcccacgggc aggccctctc aacaggacta ctatcaacca 
ccaccagatc aaagtccaca accacgaagg catcccgatt ttatcaaaga ctcacagccc 
tatccaggct acaatgctag gcctcaaatt tatggtgctt ggcaaagcgg tacccagcag 
taccggccac aatacccatc atcgcctgct ccgcaaaact ggggaggtgc tccgccacgt 
ggtgctgcac ctccgcctgg cgcaccacat ggaccgccca tccagcagcc ggcaggagtg 
gctcaatggg atcagcaccg ctatccgcct caacaaggtc ctccgccgcc accacagcag 
caacagcagc ctcaacagca acagcagcaa ccgccgtatc agcaggtggc tggacctcct 
gggcagcagc cgcctcaggc gccgccacag tgggcacaga tgaaccccgg gcaaactgcg 
caatcaggaa tagcacctcc gggctcacca cttcgcccgc cctcggggcc aggccagcag 
aataggatgc ccggcatgcc agcacagcag cagcagtcgc aacaacaagg tggagttccg 
cagccaccgc cgcaacaggc atcccacggc ggcgttccat cgccaggatt gccacaagtg 
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ggacccggtg gaatggttaa gccaccttac gctatgccac cgccaccatc acagggtgtt 5040 

ggtcaacaag tgggccaggg gccacccggc ggcatgatgt cccaaaagcc accgccgatg 5100 

ccgggacagg caatgcagca acagcctttg cagcagcagc ctccctcgca ccaacaccca 5160 

cacccccatc agcatccaca gcaccagcat ccgcaccaga tgccgcccaa ccagactgcc 5220 

cccggtggat acggtcctcc aggaatgccc ggaggtggag cgcagctggt aaagaaggag 5280 

ctgatctttc cacatgacag cgtggaatcc accacgcctg tactttaccg aagaaagcgg 5340 

cttatgaagg cggacgtgtg cccggtggat ccatggcgta tattcatggc catgcgatct 5400 

ggtctgctga ccgagtgcac gtgggcacta gatgtgctta acgtgctatt attcgatgac 5460 

tcaacagtcc agttctttgg catttcaaac ctgcccggcc tgttgactct gctgcttgaa 5520 

cactttcaga agaatctcgc cgaaatgttc gacgaacggg aaaacgagga gcagtccgct 5580 

ctgctggcgg aagatgcgga tgacgacgcg gacagcggca ctgtgatgtg cgaaaagctg 5640 

cgtaccagcg gacggcaacc tcgatgtgtg cgcagcatca gcagctacaa ccgcaggcgg 5700 

cattatgaga atatggatcg cagtggcaag gatggagctg gcaacggcag cgactcagaa 5760 

gacgccgacg agggaattga tttgggtcaa gtgcgagtac agcctaatcc tgaggagcgc 5820 

tcactgctgc tctcctttac gcccaactac acgatggtca cgcgaaaggg tgtgccagtg 5880 

cgcatacagc ccgccgaaaa cgatatattt gtggatgagc gccagaaggc gtgggacata 5940 

gacaccaacc gcctgtatga gcaactagaa cccgtaggta gcgatgcgtg gacgtacggg 6000 

ttcacagagc cagatccctt agacggcatt attgacgtct tcaagtcgga gattgttaac 6060 

attccatttg cacgctacat ccgctctgac aagaagggga gaaagcgaac ggagttggct 612 0 

tcctcatcca ggaagccaga aataaagacg gaggagaata gtaccgagga acagacgttt 6180 

aacaagaaac ggcgattggt tagcggaggc agcagcagca gcggagccca cgccgaaggc 6240 

aagaagtcca agctgacgag tgaggaattt gcccaaccaa acgccgaagt caaaaaggag 63 00 

ccaggtacgg cggacagcga ttgtcgcccc gttgatatgg atatcgaagc accccaacaa 6360 

cgtctgacca atggtgtggc accctgctcc tcgactcccg ccatcttcga tccccggacg 6420 

actgccaaag atgaagcgcg ggtgcttcag cgaaggcgtg actccagctt tgaggatgag 6480 

tgctacacac gagatgaggc gtcgctccac ctggtcagcg agagccaaga ctcgttagcg 6540 

cggcgctgca tcgctctctc caatatcttc cgcaacctga catttgtgcc cggcaacgag 6600 

acggtgctgg ccaagtctac cagatttctg gcggtacttg gtcg.actgct gctcctgaac 6660 

cacgagcact tgcggcgcac accgaagacg cgaaactacg atcgcgagga ggatacggac 6720 

ttcagtgact cgtgcagttc gctgcagggc gaacgtgaat ggtggtggga ctatctgatt 6780 
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accattcggg 


agaatatgct 


tgttgccatg 


gccaacattg 


ctggacactt 


ggagctgtcg 


6840 


cgctacgatg 


agctaattgc 


ccgccccttg 


atcgacggcc 


tgctgcactg ggccgtatgc 


6900 


ccgagtgctc 


atggacagga 


tccgttcccg 


tcatgcggac 


ccaatagtgt 


tctctcgcca 


6960 


caacgactgg 


cactcgaggc 


actttgcaag 


ctgtgcgtga 


cggacgccaa 


tgttgacctc 


7020 


gtcattgcca 


ctccaccatt 


ctcgcgtctg 


gaaaagctgt 


gcgccgtgct 


cacccgacat 


7080 


ctgtgccgca 


acgaagatca 


ggtgctgcga 


gagttctctg 


tgaacctgct 


gcactacctt 


7140 


gcagctgctg 


acagcgccat 


ggctcggacc 


gtggcgcttc 


agtctccgtg 


catctcatac 


7200 


ctggtggcct 


tcatcgagca 


ggccgaacag 


acggcgctag 


gcgtggcgaa 


ccagcacgga 


7260 


atcaactacc 


tgcgcgagaa 


tcctgactcg 


atgggcacca 


gcctggacat 


gctgcggaga 


7320 


gcagccggca 


ccctgctcca 


tctggccaag 


catccggata 


accggtcgct 


gttcatgcaa 


7380 


caagaacagc 


ggctgcttgg 


tctggtcatg 


tcgcacatcc 


tggaccaaca 


ggtggctctg 


7440 


attatttcgc 


gtgttcttta 


ccaagtgtcg 


cgaggaacag 


ggcctattca 


ctccgtggag 


7500 


ttccgtctgc 


tgcagcagcg 


gcaacaacaa 


cagctgcgac 


ctggtcctgc 


agggaagcaa 


7560 


gcagccagtg 


caggaggaag 


tgcgacagta 


aaagcggaga 


ctgcatcgac 


ggaaacgagt 


7620 


tccactgaag 


cgaagcccgc 


accagcagcc 


actacggcag 


tggtcaacga 


tgagaacagc 


7680 


aacagtagcc 


agcagttgcc 


gccggcagcg 


acgttcaacg 


acgtcagcaa 


cagcagcacc 


7740 


aacagcaaca 


gctgcggtac 


ggccagcagc 


aaccagacga 


acaacagcac 


caccaacagc 


7800 


agccacagta 


gcagtgcaat 


cagcagccaa 


tcggcgatca 


ccrcrtacrcccfC 


tccatcagca 


7860 


gccgcaacag 


gagcaggatc 


agcgacagca 


gcagcgattg 


ccagcgatca 


gcagcaggtg 


7920 


agcaaggtgg 


ctgcagctgc 


ggccgctgct 


gcggctttaa 


gcaatgccag 


tgcagcggca 


7980 


gcagcagctg 


cggcggcggc 


agctgcttcc 


gttggtccgc 


ccacatcgtc 


gagcgtgtcc 


8040 


gccggagcag 


cggtcgctca 


accagcggca 


cctccaccaa 


ccaatgcagg 


aacaacgaca 


8100 


gccgttgcgt 


ag 










8112 



<210> 36 
<211> 2703 
<212> PRT 

<213> Drosophila melanogaster 
<400> 36 

Met Asn Glu Lys lie Lys Ser Pro Gin Thr Gin Gin Gin Gin Gin Gly 
15 10 15 

Gly Ala Pro Ala Pro Ala Ala Thr Pro Pro Ser Ala Gly Ala Ala Pro 
20 25 30 

Gly Ala Ala Thr Pro Pro Thr Ser Gly Pro Pro Thr Pro Asn Asn Asn 
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35 40 45 

Ser Asn Asn Gly Ser Asp Pro Ser lie Gin Gin Gin Gin Gin Asn Val 
50 55 60 

Ala Pro His Pro Tyr Gly Ala Pro Pro Pro Pro Gly Ser Gly Pro Gly 
65 70 75 " 80 

Gly Pro Pro Gly Pro Asp Pro Ala Ala Val Met His Tyr His His Leu 
85 . 90 95 

His Gin Gin Gin Gin Gin His Pro Pro Pro Pro His Met Gin Gin Gin 
100 105 110 

Gin His His Gly Gly Pro Ala Pro Pro Pro Pro Gly Gly Ala Pro Glu 
115 120 "* 125 

His Ala Pro Gly Val Lys Glu Glu Tyr Thr His Leu Pro Pro Pro His 
130 135 140 

Pro His Pro Ala Tyr Gly Arg Tyr His Ala Asp Pro Asn Met Asp Pro 
145 150 155 160 

Tyr Arg Tyr Gly Gin Pro Leu Pro Gly Gly Lys Pro Pro Gin Gin Gin 
165 170 175 

Gin Pro His Pro Gin Gin Gin Pro Pro Gin Gin Pro Gly Pro Gly Gly 
180 185 ^ 190 

Ser Pro Asn Arg Pro Pro Gin Gin Arg Tyr lie Pro Gly Gin Pro Pro 
195' 200 205 

Gin Gly Pro Thr Pro Thr Leu Asn Ser Leu Leu Gin Ser Ser Asn Pro 
210 215 220 

Pro Pro Pro Pro Gin His Arg Tyr Ala Asn Thr Tyr Asp Pro Gin Gin 
225 230 235 240 

Ala Ala Ala Ser Ala Ala Ala Ala Ala Ala Ala Gin Gin Gin Gin Ala 
245 250 255 

Gly Gly Pro Pro Pro Pro. Gly His Gly Pro Pro Pro Pro Gin His Gin 
260 265 270 

Pro Ser Pro Tyr Gly Gly Gin Gin Gly Gly Trp Ala Pro Pro Pro Arg 
275 280 285 

Pro Tyr Ser Pro Gin Leu Gly Pro Ser Gin Gin Tyr Arg Thr Pro Pro 
290 295 300 

Pro Thr Asn Thr Ser Arg Gly Gin Ser Pro Tyr Pro Pro Ala His Gly 
305 310 315 320 

Gin Asn Ser Gly Ser Tyr Pro Ser Ser Pro Gin Gin Gin Gin Gin Gin 
325 330 335 

Gin Gin Gin Gin Gin Gin Gin Ala Gly Gin Gin Pro Gly Gly Pro Val 
340 345 350 

Pro Gly Gly Pro Pro Pro Gly Thr Gly Gin Gin Pro Pro Gin Gin Asn 
355 360 365 
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Thr Pro Pro Thr Ser Gin Tyr Ser Pro Tyr Pro Gin Arg Tyr Pro Thr 
370 375 380 

Pro Pro Gly Leu Pro Ala Gly Gly Ser Asn His Arg Thr Ala Tyr Ser 
385 390 395 400 

Thr His Gin Tyr Pro Glu Pro Asn Arg Pro Trp Pro Gly Gly Ser Ser 
405 410 415 

Pro Ser Pro Gly Ser Gly His Pro Leu Pro Pro Ala Ser Pro His His 
420 425 430 

Val Pro Pro Leu Gin Gin Gin Pro Pro Pro Pro Pro His Val Ser Ala 
435 440 445 

Gly Gly Pro Pro Pro Ser Ser Ser Pro Gly His Ala Pro Ser Pro Ser 
450 455 460 

Pro Gin Pro Ser Gin Ala Ser Pro Ser Pro His Gin Glu Leu He Gly 
465 470 475 480 

Gin Asn Ser Asn Asp Ser Ser Ser Gly Gly Ala His Ser Gly Met Gly 
485 490 495 

Ser Gly Pro Pro Gly Thr Pro Asn Pro Gin Gin Val Met Arg Pro Thr 
500 505 510 

Pro Ser Pro Thr Gly Ser Ser Gly Ser Arg Ser Met Ser Pro Ala Val 
515 520 525 

Ala Gin Asn His Pro He Ser Arg Pro Ala Ser Asn Gin Ser Ser Ser 
530 535 540 

Gly Gly Pro Met Gin Gin Pro Pro Val Gly Ala Gly Gly Pro Pro Pro 
545 " 550 555 560 

Met Pro Pro His Pro Gly Met Pro Gly Gly Pro Pro Gin Gin Gin Gin 
565 570 575 

Ser Gin Gin Gin Gin Ala Ser Asn Ser Ala Ser Ser Ala Ser Asn Ser 
580 585 590 

Pro Gin Gin Thr Pro Pro Pro Ala Pro Pro Pro Asn Gin Gly Met Asn 
595 600 605 

Asn Met Ala Thr Pro Pro Pro Pro Pro Gin Gly Ala Ala Gly Gly Gly 
610 615 620 

Tyr Pro Met Pro Pro His Met His Gly Gly Tyr Lys Met Gly Gly Pro 
625 630 635 640 

Gly Gin Ser Pro Gly Ala Gin Gly Tyr Pro Pro Gin Gin Pro Gin Gin 
645 650 655 

Tyr Pro Pro Gly Asn Tyr Pro Pro Arg Pro Gin Tyr Pro Pro Gly Ala 
660 665 670 

Tyr Ala Thr Gly Pro Pro Pro Pro Pro Thr Ser Gin Ala Gly Ala Gly 
675 680 685 
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Gly Ala Asn Ser Met Pro Ser Gly Ala Gin Ala Gly Gly Tyr Pro Gly 
690 695 700 

Arg Gly Met Pro Asn His Thr Gly Gin Tyr Pro Pro Tyr Gin Trp Val 
705 710 715 " 720 

Pro Pro Ser Pro Gin Gin Thr Val Pro Gly Gly Ala Pro Gly Gly Ala 
725 730 735 

Met Val Gly Asn His Val Gin Gly Lys Gly Thr Pro Pro Pro Pro Val 
740 745 750 

Val Gly Gly Pro Pro Pro Pro Gin Gly Ser Gly Ser Pro Arg Pro Leu 
755 ' 760 765 

Asn Tyr Leu Lys Gin His Leu Gin His Lys Gly Gly Tyr Gly Gly Ser 
770 775 780 

Pro Thr Pro Pro Gin Gly Pro Gin Gly Tyr Gly Asn Gly Pro Thr Gly 
785 790 795 800 

Met His Pro Gly Met Pro Met Gly Pro Pro His His Met Gly Pro Pro 
805 810 ~ 815 

His Gly Pro Thr Asn Met Gly Pro Pro Thr Ser Thr Pro Pro Gin Ser 
820 825 830 

Gin Met Leu Gin Gly Gly Gin Pro Gin Gly Gin Gly Ala Ser Gly Gly 
835 840 845 

Pro Glu Ser Gly Gly Pro Glu His lie Ser Gin Asp Asn Gly lie Ser 
850 855 860 

Ser Ser Gly Pro Thr Gly Ala Ala Gly Met His Ala Val Thr Ser Val 
865 870 875 880 

Val Thr Thr Gly Pro Asp Gly Thr Ser Met Asp Glu Val Ser Gin Gin 
885 890 895 

Ser Thr Leu Ser Asn Ala Ser Ala Ala Ser Gly Glu Asp Pro Gin Cys 
900 905 910 

Thr Thr Pro Lys Ser Arg Lys Asn Asp Pro Tyr Ser Gin Ser His Leu 
915 920 925 

Ala Pro Pro Ser Thr Ser Pro His Pro Val Val Met His Pro Gly Gly 
930 935 940 

Gly Pro Gly Glu Glu Tyr Asp Met Ser Ser Pro Pro Asn Trp Pro Arg 
945 950 955 960 

Pro Ala Gly Ser Pro Gin Val Phe Asn His Val Pro Val Pro Gin Glu 
965 970 975 

Pro Phe Arg Ser Thr lie Thr Thr Thr Lys Lys Ser Asp Ser Leu Cys 
980 985 ~ 990 

Lys Leu Tyr Glu Met Asp Asp Asn Pro Asp Arg Arg Gly Trp Leu Asp 
"995 1000 1005 

Lys Leu Arg Ala Phe Met Glu Glu Arg Arg Thr Pro lie Thr Ala 
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1010 1015 1020 

Cys Pro Thr lie Ser Lys Gin Pro Leu Asp Leu Tyr Arg Leu Tyr 
1025 1030 1035 

He Tyr Val Lys Glu Arg Gly Gly Phe Val Glu Val Thr Lys Ser 
1040 1045 1050 

Lys Thr Trp Lys Asp He Ala Gly Leu Leu Gly He Gly Ala Ser 
1055 1060 1065 

Ser Ser Ala Ala Tyr Thr Leu Arg Lys His Tyr Thr Lys Asn Leu 
1070 1075 1080 

Leu Thr Phe Glu Cys His Phe Asp Arg Gly Asp He Asp Pro Leu 
1085 1090 1095 

Pro He He Gin Gin Val Glu Ala Gly Ser Lys Lys Lys Thr Ala 
1100 1105 1110 

Lys Ala Ala Ser Val Pro Ser Pro Gly Ser Ser Asn Ser Gin Asp 
1115 1120 1125 

Ser Phe Pro Ala Pro Pro Gly Ser Ala Pro Asn Ala Ala He Asp 
1130 1135 1140 

Gly Tyr Pro Gly Tyr Pro Gly Gly Ser Pro Tyr Pro Val Ala Ser 
1145 1150 1155 

Gly Pro Gin Pro Asp Tyr Ala Thr Ala Gly Gin Met Gin Arg Pro 
1160 1165 1170 

Pro Ser Gin Asn Asn Pro Gin Thr Pro His Pro Gly Ala Ala Ala 
1175 1180 1185 

Ala Val Ala Ala Gly Asp Asn He Ser Val Ser Asn Pro Phe Glu 
1190 1195 1200 

Asp Pro He Ala Ala Gly Gly Gly Pro Gly Ser Gly Thr Gly Pro 
1205 1210 1215 

Gly Pro Gly Gin Gly Pro Gly Pro Gly Ala Ala Ser Gly Gly Ala 
1220 1225 1230 

Gly Ala Val Gly Ala Val Gly Gly Gly Pro Gin Pro His Pro Pro 
1235 1240 1245 

Pro Pro His Ser Pro His Thr Ala Ala Gin Gin Ala Ala Gly Gin 
1250 1255 1260 

His Gin Gin Gin His Pro Gin His Gin His Pro Gly Leu Pro Gly 
1265 1270 1275 

Pro Pro Pro Pro Gin Gin Gin Gin Gly Gin Gin Gly Gin Gin Pro 
1280 1285 1290 

Pro Pro Ser Val Gly Gly Gly Pro Pro Pro Ala Pro Gin Gin His 
1295 1300 1305 

Gly Pro Gly Gin Val Pro Pro Ser Pro Gin Gin His Val Arg Pro 
1310 1315 1320 
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Ala Ala Gly Ala Pro Tyr Pro Pro Gly Gly Ser Gly Tyr Pro Thr 
1325 1330 1335 

Pro Val Ser Arg Thr Pro Gly Ser Pro Tyr Pro Ser Gin Pro Gly 
1340 1345 1350 

Ala Tyr Gly Gin Tyr Gly Ser Ser Asp Gin Tyr Asn Ala Thr Gly 
1355 1360 1365 

Pro Pro Gly Gin Pro Phe Gly Gin Gly Pro Gly Gin Tyr Pro Pro 
1370 1375 1380 

Gin Asn Arg Asn Met Tyr Pro Pro Tyr Gly Pro Glu Gly Glu Ala 
- 1385 1390 1395 

Pro Pro Thr Gly Ala Asn Gin Tyr Gly Pro Tyr Gly Ser Arg Pro 
1400 1405 1410 

Tyr Ser Gin Pro Pro Pro Gly Gly Pro Gin Pro Pro Thr Gin Thr 
1415 1420 1425 

Val Ala Gly Gly Pro Pro Ala Gly Gly Ala Pro Gly Ala Pro Pro 
1430 . 1435 1440 

Ser Ser Ala Tyr Pro Thr Gly Arg Pro Ser Gin Gin Asp Tyr Tyr 
1445 1450 1455 

Gin Pro Pro Pro Asp Gin Ser Pro Gin Pro Arg Arg His Pro Asp 
1460 1465 1470 

Phe lie Lys Asp Ser Gin Pro Tyr Pro Gly Tyr Asn Ala Arg Pro 
1475 1480 ~ 1485 

Gin He Tyr Gly Ala Trp Gin Ser Gly Thr Gin Gin Tyr Arg Pro 
1490 1495 1500 

Gin Tyr Pro Ser Ser Pro Ala Pro Gin Asn Trp Gly Gly Ala Pro 
1505 1510 1515 

Pro Arg Gly Ala Ala Pro Pro Pro Gly Ala Pro His Gly Pro Pro 
1520 1525 1530 

He Gin Gin Pro Ala Gly Val Ala Gin Trp Asp Gin His Arg Tyr 
1535 1540 1545 

Pro Pro Gin Gin Gly Pro Pro Pro Pro Pro Gin Gin Gin Gin Gin 
1550 1555 1560 

Pro Gin Gin Gin Gin Gin Gin Pro Pro Tyr Gin Gin Val Ala Gly 
1565 1570 1575 

Pro Pro Gly Gin Gin Pro Pro Gin Ala Pro Pro Gin Trp Ala Gin 
1580 1585 1590 

Met Asn Pro Gly Gin Thr Ala Gin Ser Gly He Ala Pro Pro Gly 
1595 1600 1605 

Ser Pro Leu Arg Pro Pro Ser Gly Pro Gly Gin Gin Asn Arg Met 
1610 1615 1620 
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Pro Gly Met Pro Ala Gin Gin Gin Gin Ser Gin Gin Gin Gly Gly 
1625 1630 1635 

Val Pro Gin Pro Pro Pro Gin Gin Ala Ser His Gly Gly Val Pro 
1640 1645 1650 

Ser Pro Gly Leu Pro Gin Val Gly Pro Gly Gly Met Val Lys Pro 
1655 1660 1665 

Pro Tyr Ala Met Pro Pro Pro Pro Ser Gin Gly Val Gly Gin Gin 
1670 1675 1680 

Val Gly Gin Gly Pro Pro Gly Gly Met Met Ser Gin Lys Pro Pro 
1685 1690 1695 

Pro Met Pro Gly Gin Ala Met Gin Gin Gin Pro Leu Gin Gin Gin 
1700 1705 1710 

Pro Pro Ser His Gin His Pro His Pro His Gin His Pro Gin His 
1715 1720 1725 

Gin His Pro His Gin Met Pro Pro Asn Gin Thr Ala Pro Gly Gly 
1730 1735 1740 

Tyr Gly Pro Pro Gly Met Pro Gly Gly Gly Ala Gin Leu Val Lys 
1745 1750 1755 

Lys Glu Leu lie Phe Pro His Asp Ser Val Glu Ser Thr Thr Pro 
1760 1765 1770 

Val Leu Tyr Arg Arg Lys Arg Leu Met Lys Ala Asp Val Cys Pro 
1775 1780 1785 

Val Asp Pro Trp Arg lie Phe Met Ala Met Arg Ser Gly Leu Leu 
1790 1795 1800 

Thr Glu Cys Thr Trp Ala Leu Asp Val Leu Asn Val Leu Leu Phe 
1805 " 1810 1815 

Asp Asp Ser Thr Val Gin Phe Phe Gly lie Ser Asn Leu Pro Gly 
1820 1825 1830 

Leu Leu Thr Leu Leu Leu Glu His Phe Gin Lys Asn Leu Ala Glu 
1835 1840 1845 

Met Phe Asp Glu Arg Glu Asn Glu Glu Gin Ser Ala Leu Leu Ala 
1850 1855 1860 

Glu Asp Ala Asp Asp Asp Ala Asp Ser Gly Thr Val Met Cys Glu 
1865 1870 1875 

Lys Leu Arg Thr Ser Gly Arg Gin Pro Arg Cys Val Arg Ser He 
1880 1885 1890 

Ser Ser Tyr Asn Arg Arg Arg His Tyr Glu Asn Met Asp Arg Ser 
1895 1900 1905 

Gly Lys Asp Gly Ala Gly Asn Gly Ser Asp Ser Glu Asp Ala Asp 
1910 1915 1920 

Glu Gly He Asp Leu Gly Gin Val Arg Val Gin Pro Asn Pro Glu 
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1925 1930 1935 

Glu Arg Ser Leu Leu Leu Ser Phe Thr Pro Asn Tyr Thr Met Val- 
1940 1945 1950 

Thr Arg Lys Gly Val Pro Val Arg He Gin Pro Ala Glu Asn Asp 
1955 1960 1965 

He Phe Val Asp Glu Arg Gin Lys Ala Trp Asp He Asp Thr Asn 
1970 1975 1980 

Arg Leu Tyr Glu Gin Leu Glu Pro Val Gly Ser Asp Ala Trp Thr 
1985 1990 1995 

Tyr Gly Phe Thr Glu Pro Asp Pro Leu Asp Gly He He Asp Val 
2000 2005 2010 

Phe Lys Ser Glu He Val Asn He Pro Phe Ala Arg Tyr He Arg 
2015 2020 2025 

Ser Asp Lys Lys Gly Arg Lys Arg Thr Glu Leu Ala Ser Ser Ser 
2030 2035 2040 

Arg Lys Pro Glu He Lys Thr Glu Glu Asn Ser Thr Glu Glu Gin 
2045 2050 2055 

Thr Phe Asn Lys Lys Arg Arg Leu Val Ser Gly Gly Ser Ser Ser 
2060 2065 2070 

Ser Gly Ala His Ala Glu Gly Lys Lys Ser Lys Leu Thr Ser Glu 
2075 2080 2085 

Glu Phe Ala Gin Pro Asn Ala Glu Val Lys Lys Glu Pro Gly Thr 
2090 2095 2100 

Ala Asp Ser Asp Cys Arg Pro Val Asp Met Asp He Glu Ala Pro 
2105 2110 2115 

Gin Gin Arg Leu Thr Asn Gly Val Ala Pro Cys Ser Ser Thr Pro 
2120 2125 2130 

Ala He Phe Asp Pro Arg Thr Thr Ala Lys Asp Glu Ala Arg Val 
2135 2140 2145 

Leu Gin Arg Arg Arg Asp Ser Ser Phe Glu Asp Glu Cys Tyr Thr 
2150 2155 2160 

Arg Asp Glu Ala Ser Leu His Leu Val Ser Glu Ser Gin Asp Ser 
2165 2170 2175 

Leu Ala Arg Arg Cys He Ala Leu Ser Asn He Phe Arg Asn Leu 
2180 2185 2190 

Thr Phe Val Pro Gly Asn Glu Thr Val Leu Ala Lys Ser Thr Arg 
2195 2200 2205 

Phe Leu Ala Val Leu Gly Arg Leu Leu Leu Leu Asn His Glu His 
2210 2215 2220 

Leu Arg Arg Thr Pro Lys Thr Arg Asn Tyr Asp Arg Glu Glu Asp 
2225 2230 2235 
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Thr Asp Phe Ser Asp Ser Cys Ser Ser Leu Gin Gly Glu Arg Glu 
2240 2245 2250 

Trp Trp Trp Asp Tyr Leu lie Thr lie Arg Glu Asn Met Leu Val 
2255 2260 2265 

Ala Met Ala Asn lie Ala Gly His Leu Glu Leu Ser Arg Tyr Asp 
2270 2275 2280 

Glu Leu He Ala Arg Pro Leu He Asp Gly Leu Leu His Trp Ala 
2285 2290 2295 

Val Cys Pro Ser Ala His Gly Gin Asp Pro Phe Pro Ser Cys Gly 
2300 2305 2310 

Pro Asn Ser Val Leu Ser Pro Gin Arg Leu Ala Leu Glu Ala Leu 
2315 2320 2325 

Cys Lys Leu Cys Val Thr Asp Ala Asn Val Asp Leu Val He Ala 
2330 2335 2340 

Thr Pro Pro Phe Ser Arg Leu Glu Lys Leu Cys Ala Val Leu Thr 
2345 2350 2355 

Arg His Leu Cys Arg Asn Glu Asp Gin Val Leu Arg Glu Phe Ser 
2360 2365 2370 

Val Asn Leu Leu His Tyr Leu Ala Ala Ala Asp Ser Ala Met Ala 
2375 2380 2385 

Arg Thr Val Ala Leu Gin Ser Pro Cys He Ser Tyr Leu Val Ala 
2390 2395 2400 

Phe He Glu Gin Ala Glu Gin Thr Ala Leu Gly Val Ala Asn Gin 
2405 2410 2415 

His Gly He Asn Tyr Leu Arg Glu Asn Pro Asp Ser Met Gly Thr 
2420 2425 2430 

Ser Leu Asp Met Leu Arg Arg Ala Ala Gly Thr Leu Leu His Leu 
2435 2440 2445 

Ala Lys His Pro Asp Asn Arg Ser Leu Phe Met Gin Gin Glu Gin 
2450 2455 2460 

Arg Leu Leu Gly Leu Val Met Ser His He Leu Asp Gin Gin Val 
2465 2470 2475 

Ala Leu He He Ser Arg Val Leu Tyr Gin Val Ser Arg Gly Thr 
2480 2485 2490 

Gly Pro He His Ser Val Glu Phe Arg Leu Leu Gin Gin Arg Gin 
2495 2500 2505 

Gin Gin Gin Leu Arg Pro Gly Pro Ala Gly Lys Gin Ala Ala Ser 
2510 2515 2520 

Ala Gly Gly Ser Ala Thr Val Lys Ala Glu Thr Ala Ser Thr Glu 
2525 2530 2535 
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Thr Ser Ser Thr Glu Ala Lys Pro Ala Pro Ala Ala Thr Thr Ala 
2540 2545 2550 

Val Val Asn Asp Glu Asn Ser Asn Ser Ser Gin Gin Leu Pro Pro 
2555 2560 2565 

Ala Ala Thr Phe Asn Asp Val Ser Asn Ser Ser Thr Asn Ser Asn 
2570 2575 2580 

Ser Cys Gly Thr Ala Ser Ser Asn Gin Thr Asn Asn Ser Thr Thr 
2585 2590 2595 

Asn Ser Ser His Ser Ser Ser Ala He Ser Ser Gin Ser Ala He 
2600 2605 2610 

Thr Val Ala Ala Pro Ser Ala Ala Ala Thr . Gly Ala Gly Ser Ala 
2615 2620 2625 

Thr Ala Ala Ala He Ala Ser Asp Gin Gin Gin Val Ser Lys Val 
2630 2635 2640 

Ala Ala Ala Ala Ala Ala Ala Ala Ala Leu Ser Asn Ala Ser Ala 
2645 2650 2655 

Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ser - Val Gly Pro 
2660 2665 2670 

Pro Thr Ser Ser Ser Val Ser Ala Gly Ala Ala Val Ala Gin Pro 
2675 2680 2685 

Ala Ala Pro Pro Pro Thr Asn Ala Gly Thr Thr Thr Ala Val Ala 
2690 2695 2700 

<210> 37 

<211> 5283 

<212> DNA 

<213> Drosophila melanogaster 



60 
120 



<400> 37 

atgatgtggc acttgctgcg cgccctgctc gtggtagccg ccgtcttgga tgcactgcaa 
ccggcggtcg gacaaaacga caactactac aaccccaacc agaaccagca gaatccccag 

cagccgctac tgcccaacca gcagtggggt aacaatccac agacgaatca gtatagcaac 180 

aacaaccaaa actttggcca aacgaatccc agtgatcgcc cgccgtacag gaccgattcg 240 

gggagctaca acgatattgc cgggcaagat gactataata aacgagtggg aggaggctat 300 

caggacaacg aggagccgag tctgactcgt ggaaagtcgt cctataacat caaggccacc 360 

ttcctggaat cgctgcattc cagggagccc acttacttca ttgtggcatc tcgaatggtc 42 0 

agacctggtc taatctatca ggtgtccgta tccattcttc aagctcagta cccgataacc 480 

gttcatgcca gcatcgcgtg cgatggtgtc caaatcagcg gagactctaa ggatgtcaag 540 

gagggcatac cggagacgtt gctcatgagg atcccaccaa ctagtgtgac tggaagctat 600 

aagcttcgag tggaaggttt ctaccagaac gttttcggtg gcctcgcctt cctgaacgaa 660 
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acaagactag 
tatatgcaag 
tttgacaatc 
ctatcgcgtc 
acttttggag 
accgtggagg 
ttcacaacgg 
gttagaggca 
gttctaaatg 
gagcgatggc 
caactgccac 
gtcgagcgac 
caggacagca 
tacttcaatg 
aatctggcca 
atcatcagtg 
ggcgattcgc 
taccatgatg 
ggtttcgtgg 
tcgcagcaaa 
gacgatcgcc 
aactttgtgg 
tcgcccagaa 
tatatcatct 
tcaaagggtg 
gctgttgttc 
cagcagggac 
aactttaccg 
atctttggag 
atgcaagccg 
gagcagacca 



acttctcaca 
gggaaactgt 
ccgtcgatgt 
aatcaaactt 
aatggactat 
aatactatca 
atccgtttat 
atctcacaat 
agaagtatcg 
gctacaataa 
aggatggagc 
actatcagtt 
gctacgaggc 
gtacctttga 
actctgaggt 
gttactccgt 
cgcaggtctt 
gttcgccaat 
agagccgcaa 
gcgatggcat 
cacaagcaag 
atccgcgtgg 
atcagcacat 
tccacatccg 
ttatcctggt 
tgagttccga 
aggttgtggc 
tatatatcaa 
aaccgggctc 
gcaacgagct 
atggaacgta 



gcgctccatg 
gcgatttagg 
gtacatgctg 
gggttccgtt 
ccgtgtaata 
gacccgattc 
ctacggaagg 
caaggccacg 
cctgggtcgt 
tcccaaccag 
agatctttca 
cgacgaggag 
gtggagtgga 
cttcaagtgg 
gctgatcacg 
ggccagggtg 
caagcccgcc 
tgatccaaac 
tggtggcagg 
ttgggaggtg 
agacttcttg 
tgaacgcatt 
taaggtcacc 
cacgaatttc 
gaatgaccgc 
aatggcacct 
cgattccctt 
caatcgcaaa 
gtatgttggt 
cacttacgcc 
taagcacatt 



acgatatttg 
accattccga 
gatccaaaca 
tcgctggagt 
gctcagggac 
gaagtgaatg 
gtgatggcta 
atccgcccaa 
tcacctttgg 
aatccgcaag 
caggatattt 
tggccattct 
acttatcgaa 
ccattgaggg 
gccactgttg 
tataattcca 
atgccattta 
ctattacgcc 
agggactggc 
aagattgaca 
aacggcgttc 
caaacggagc 
accagcacag 
tacctcgaag 
gaaaccatta 
gtggctacga 
acgttcccag 
gcgagaaccg 
ctctctggca 
aagatcatca 
tggtactctc 



tgcagaccga taagcctctt 
tcaccaccga actgaaggga 
ggcatattct taaacgttgg 
acaaactttc ggatcagccc 
agcaagagga gagtcacttc 
ttaccatgcc tgcgtacttc 
actttaccag tggcctacca 
ttggatactt cagcaaccaa 
agcaaactaa cctatacaat 
tgcagtataa tgtgcctgga 
tgtacaggaa tcaatatgtg 
gggttaggaa acccgagtat 
agaccctgcc ctacttgcgc 
agctagagct tctggtgccc 
gtgaaaagtt ctacgatgag 
gtctgagggt ggtattcctt 
ccacatatct ggctgttgag 
agggtttaat ggaagtctct 
ccgcccagcg attgcctatg 
tcaggaatga tctgaacctg 
agaacatgcg cttgcaggcg 
tccttttggt gtctcactat 
agaaaccagt ggttggggag 
agttcaacta tctcattatg 
cagagggcat taaaaccatt 
ttgtagtgtg gaagattaac 
ttaatggcat ctcccggaat 
gagaaaaagt ggaggtggct 
tcgacagtgc attctacaca 
ctaagatgtc caacttcgac 
acgaaggcaa tcccgatgag 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
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ctggtgtact 


tccccgcctc 


gtcctttggc 


gtcgatgcaa 


atcgcacttt 


tgagtacagt 


2580 


ggactgatcg 


tatttacgga 


tggttatgta 


cccagaaggc 


aggacacctg 


caatcgtact 


2640 


ttgggtttcg 


gagagtgttt 


gagtggacgt 


tgttatcgcc 


tggagaagca 


gtgcgatggt 


2700 


ttgtttgatt 


gtgatgatgg 


aacggatgag 


atcaattgcc 


atgcgcgtaa 


tgacacagag 


2760 


ctgttgaact 


acagaaagta 


ccgatttaat 


cgcgtgcttc 


gccattacga 


aaatgtgtgg 


2820 


ctatggaagg 


atgtgaacat 


tggaccacat 


ggtcgataca 


tttttaatgt 


ggaggtgcct 


2880 


gatcgccccg 


cctattggat 


ggtcagtgcg 


tttagtgtga 


gtccatcgaa 


aggctttgga 


2940 


atgatgaaca 


aggccttgga 


gtacgttggt 


gtccaaccat 


tcttcataaa 


cgtggaaatg 


3000 


ccggaagctt 


gccgacaagg 


cgagcaggtg 


ggcatccgtg 


tcactgtttt 


caactatatg . 


3060 


ataactccca 


tcgaggcgat 


tgtcgtgctg 


cacgacagtc 


cggactacaa 


gtttgtgcac 


3120 


gtggaggagg 


atggcatcgt 


cagatcgtat 


aaccccagaa 


ctagctttgg 


tgaacatcaa 


3180 


tttttcatct 


acttggaggc 


tcaaggcacg acggtggttt acgtgcccgt tgtacctcag 


3240 


cgtctaggca 


atgtggatgt 


gaccctacac 


gtggccactt 


tacttggaac 


agataccata 


3300 


acgcgaacac 


tgcatgtaga 


atcggatggt 


ctgccacagt 


atcgtcatca 


atccgtgcta 


3360 


ctggatctct 


ctaaccgcgc 


ctatgtccta 


gaatacatgc 


atgttaatgt 


aactcaaacg 


3420 


ccagaaattc 


cataccaagt 


ggatcgttac 


tttgtgtacg 


gctcaaataa 


ggctaggata 


3480 


tccgtagtgg 


gtgatgtggt 


tggtcccatt 


ttccccacca 


tgcccgtaaa 


tgccagctcc 


3540 


ctgctttcct 


tgcccatgga 


gtcgggcgaa 


cagaatgctt 


tcagcttcgc 


cgccaatctc 


3600 


tacacgatta 


tgtacatgcg 


attaattaat 


caacgcaaca 


aaacgctgga 


gaagaatgcc 


3660 


ttttaccaca 


tgaacattgg 


ctatcagcgg 


cagttgagtt 


ttatgcggcc 


cgatggcagc 


3720 


ttctcactgt 


tccgttccga 


ttggaacaac 


tccgattcgt 


ccgtctggtt 


gactagctac 


3780 


tgcttaaggg 


tgttccaaga 


ggccagcttc 


tacgaatggg 


agaacttcat 


ctggatcgat 


3840 


gccacaatta 


ttgaaaagaa 


catgagatgg 


cttctgcaac 


accagacgcc 


acagggatcc 


3900 


ttcttcgagg 


tcacgtggct 


gccggatagg 


aagatgaatc 


gcaccaactt 


tgacaagaac 


3960 


atcacgctaa 


cgtcccatgt 


actcataacc 


ttggccaccg 


taaaggatat 


ctctggcact 


4020 


ctgggctctc 


gagttgcttt 


ggccacgcag 


cgtgccttgg 


cgtatataga 


acgaaatatg 


4080 


gacttcctta 


gacaccaggc 


gcaacctttt 


gatgtggcca 


ttacagcgta 


cgccctgcag 


4140 


ctttgtaact 


ctccgattgc 


cgaggaagta 


ttcgccatcc 


tgcgtcgcca 


ggccaggact 


4200 


ataggcgatt 


ttatgtactg 


gggtaaccag 


gaaatacctc 


aacctccacg 


caagctggag 


4260 


aatcaaaagt 


ggttctcgct 


gccccgtctg 


ccatacgaat 


atgattcgct 


gaatatagag 


4320 
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acaaccgcct 
gtgcgatggt 
agtgctgccc 
tcgttgaccg 
gatgacacga 
aaggttcagg 
gacattgaga 
atcttccacg 
caaaacgagt 
tggatacagc 
agagctcgtt 
atctgtgtaa 
ccggtgcgca 
ctgcccacat 
tccatctaca 
ttcatatacc 
tag 



acgcgctatt 
tgaactcgca 
tcaaggctct 
tggagatcga 
atctggcgaa 
ccaagggtgc 
agttccagac 
gcaggaatca 
cggagcgctc 
agcaaaaact 
atctagaacg 
acttcaccat 
tttacgacta 
atctgctgaa 
acatgggctg 
tactgcgaag 



ggtttatgtg 
gcgcttaaac 
tgtggagtac 
ggcctcttcg 
attgcagagt 
tggctatgcc 
caagccgcca 
gtcgcatatc 
aggcatggcg 
ggatacctat 
caagattgtc 
tgagcgttgg 
ctatgcaccg 
catttgtgag 
gcgcgcctcc 
tcgcacgcac 



gcgcgccgtg 
gacggcggat 
acagtccgat 
cagggcggca 
atcgagattc 
atcctgcaga 
gtgccagcct 
tcctatgtgg 
gtcttggatg 
gtgctcagca 
ttttacttcg 
tatccagtgg 
gaacgattca 
gtgtgcggca 
atgtccatgt 
ctggtcctaa 



agttcttcgt 
gggcatccac 
ctaggctgcg 
aaacacaaac 
cagatgcctg 
tgcacgtgca 
tcggacttca 
cttgtcaaaa 
tggccatacc 
accgtgtgag 
attatcttga 
ccaatatgtc 
acgaatccat 
gctctcagtg 
ccctgctctt 
acatgatgca 



ggatcccatt 
ccaggatacc 
cgaggtttcc 
gctttacatt 
gggcaccatc 
gtacaatgtg 
taccaaggca 
ttggataaac 
gactggctat 
aaatctgaga 
tcatgaggat 
tcgctatctg 
attcgatgcc 
tccgtactgc 
cttcagcgta 
actgctcaca 



4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5283 



<210> 38 

<211> 1760 

<212> PRT 

<213> Drosophila melanogaster 

<400> 38 

Met Met Trp His Leu Leu Arg Ala 
1 5 

Asp Ala Leu Gin Pro Ala Val Gly 
20 

Asn Gin Asn Gin Gin Asn Pro Gin 
35 40 

Trp Gly Asn Asn Pro Gin Thr Asn 
50 55 

Phe Gly Gin Thr Asn Pro Ser Asp 
65 70 

Gly Ser Tyr Asn Asp lie Ala Gly 
85 



Leu Leu Val Val Ala Ala Val Leu 
10 15 

Gin Asn Asp Asn Tyr Tyr Asn Pro 
25 30 

Gin Pro Leu Leu Pro Asn Gin Gin 
45 

Gin Tyr Ser Asn Asn Asn Gin Asn 
60 

Arg Pro Pro Tyr Arg Thr Asp Ser 
75 80 

Gin Asp Asp Tyr Asn Lys Arg Val 
90 95 



Gly Gly Gly Tyr Gin Asp Asn Glu Glu Pro Ser Leu Thr Arg Gly Lys 
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100 105 110 

Ser Ser Tyr Asn lie Lys Ala Thr Phe Leu Glu Ser Leu His Ser Arg 
115 120 125 

Glu Pro Thr Tyr Phe lie Val Ala Ser Arg Met Val Arg Pro Gly Leu 
130 135 140 

lie Tyr Gin Val Ser Val Ser He Leu Gin Ala Gin Tyr Pro He Thr 
145 150 155 160 

Val His Ala Ser He Ala Cys Asp Gly Val Gin He Ser Gly Asp Ser 
165 170 175 

Lys Asp Val Lys Glu Gly He Pro Glu Thr Leu Leu Met Arg He Pro 
180 185 190 

Pro Thr Ser Val Thr Gly Ser Tyr Lys Leu Arg Val Glu Gly Phe Tyr 
195 200 205 

Gin Asn Val Phe Gly Gly Leu Ala Phe Leu Asn Glu Thr Arg Leu Asp 
210 215 220 

Phe Ser Gin Arg Ser Met Thr He Phe Val Gin Thr Asp Lys Pro Leu 
225 230 235 240 

Tyr Met Gin Gly Glu Thr Val Arg Phe Arg Thr He Pro He Thr Thr 
245 250 255 

Glu Leu Lys Gly Phe Asp Asn Pro Val Asp Val Tyr Met Leu Asp Pro 
260 265 270 

Asn Arg His He Leu Lys Arg Trp Leu Ser Arg Gin Ser Asn Leu Gly 
275 280 285 

Ser Val Ser Leu Glu Tyr Lys Leu Ser Asp Gin Pro Thr Phe Gly Glu 
290 295 300 

Trp Thr He Arg Val He Ala Gin Gly Gin Gin Glu Glu Ser His Phe 
305 310 315 320 

Thr Val Glu Glu Tyr Tyr Gin Thr Arg Phe Glu Val Asn Val Thr Met 
325 330 335 

Pro Ala Tyr Phe Phe Thr Thr Asp Pro Phe He Tyr Gly Arg Val Met 
340 345 350 

Ala Asn Phe Thr Ser Gly Leu Pro Val Arg Gly Asn Leu Thr He Lys 
355 360 365 

Ala Thr He Arg Pro He Gly Tyr Phe Ser Asn Gin Val Leu Asn Glu 
370 375 380 

Lys Tyr Arg Leu Gly Arg Ser Pro Leu Glu Gin Thr Asn Leu Tyr Asn 
385 390 395 400 

Glu Arg Trp Arg Tyr Asn Asn Pro Asn Gin Asn Pro Gin Val Gin Tyr 
405 410 415 

Asn Val Pro Gly Gin Leu Pro Gin Asp Gly Ala Asp Leu Ser Gin Asp 
420 425 430 
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lie Leu Tyr Arg Asn Gin Tyr Val Val Glu Arg His Tyr Gin Phe Asp 
435 440 445 

Glu Glu Trp Pro Phe Trp Val Arg Lys Pro Glu Tyr Gin Asp Ser Ser 
450 " 455 460 

Tvr Glu Ala Trp Ser Gly Thr Tyr Arg Lys Thr Leu Pro Tyr Leu Arg 
465 470 475 480 

Tvr Phe Asn Gly Thr Phe Asp Phe Lys Trp Pro Leu Arg Glu Leu Glu 
485 490 495 

Leu Leu Val Pro Asn Leu Ala Asn Ser Glu Val Leu lie Thr Ala Thr 
500 505 510 

Val Gly Glu Lys Phe Tyr Asp Glu lie lie Ser Gly Tyr Ser Val Ala 
515 520 525 

Arg Val Tyr Asn Ser Ser Leu Arg Val Val Phe Leu Gly Asp Ser Pro 
530 535 540 

Gin Val Phe Lys Pro Ala Met Pro Phe Thr Thr Tyr Leu Ala Val Glu 
545 550 555 560 

Tvr His Asp Gly Ser Pro lie Asp Pro Asn Leu Leu Arg Gin Gly Leu 
565 570 575 

Met Glu Val Ser Gly Phe Val Glu Ser Arg Asn Gly Gly Arg Arg Asp 
580 585 590 

Trp Pro Ala Gin Arg Leu Pro Met Ser Gin Gin Ser Asp Gly He Trp 
595 600 605 

Glu Val Lys He Asp He Arg Asn Asp Leu Asn Leu Asp Asp Arg Pro 
610 615 620 

Gin Ala Arg Asp Phe Leu Asn Gly Val Gin Asn Met Arg Leu Gin Ala 
625 630 635 640 

Asn Phe Val Asp Pro Arg Gly Glu Arg He Gin Thr Glu Leu Leu Leu 
645 650 655 

Val Ser His Tyr Ser Pro Arg Asn Gin His He Lys Val Thr Thr Ser 
660 665 670 

Thr Glu Lys Pro Val Val Gly Glu Tyr He He Phe His He Arg Thr 
675 680 685 

Asn Phe Tyr Leu Glu Glu Phe Asn Tyr Leu He Met Ser Lys Gly Val 
690 695 700 

He Leu Val Asn Asp Arg Glu Thr He Thr Glu Gly He Lys Thr He 
705 710 715 720 

Ala Val Val Leu Ser Ser Glu Met Ala Pro Val Ala Thr He Val Val 
725 730 735 

Trp Lys He Asn Gin Gin Gly Gin Val Val Ala Asp Ser Leu Thr Phe 
740 745 750 
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Pro Val Asn Gly He Ser Arg Asn Asn Phe Thr Val Tyr He Asn Asn 
755 760 765 

Arg Lys Ala Arg Thr Gly Glu Lys Val Glu Val Ala He Phe Gly Glu 
770 775 780 

Pro Gly Ser Tyr Val Gly Leu Ser Gly He Asp Ser Ala Phe Tyr Thr 
785 790 795 800 

Met Gin Ala Gly Asn Glu Leu Thr Tyr Ala Lys He He Thr Lys Met 
805 810 815 

Ser Asn Phe Asp Glu Gin Thr Asn Gly Thr Tyr Lys His He Trp Tyr 
820 825 830 

Ser His Glu Gly Asn Pro Asp Glu Leu Val Tyr Phe Pro Ala Ser Ser 
835 840 845 

Phe Gly Val Asp Ala Asn Arg Thr Phe Glu Tyr Ser Gly Leu He Val 
850 855 860 

Phe Thr Asp Gly Tyr Val Pro Arg Arg Gin Asp Thr Cys Asn Arg Thr 
865 870 875 880 

Leu Gly Phe Gly Glu Cys Leu Ser Gly Arg Cys Tyr Arg Leu Glu Lys 
885 890 895 

Gin Cys Asp Gly Leu Phe Asp Cys Asp Asp Gly Thr Asp Glu He Asn 
900 905 910 

Cys His Ala Arg Asn Asp Thr Glu Leu Leu Asn Tyr Arg Lys Tyr Arg 
915 920 . 925' 

Phe Asn Arg Val Leu Arg His Tyr Glu Asn Val Trp Leu Trp Lys Asp 
930 935 940 

Val Asn He Gly Pro His Gly Arg Tyr He Phe Asn Val Glu Val Pro 
945 950 955 960 

Asp Arg Pro Ala Tyr Trp Met Val Ser Ala Phe Ser Val Ser Pro Ser 
965 970 975 

Lys Gly Phe Gly Met Met Asn Lys Ala Leu Glu Tyr Val Gly Val Gin 
980 985 990 

Pro Phe Phe He Asn Val Glu Met Pro Glu Ala Cys Arg Gin Gly Glu 
995 1000 1005 

Gin Val Gly He Arg Val Thr Val Phe Asn Tyr Met He Thr Pro 
1010 1015 1020 

He Glu Ala He Val Val Leu His Asp Ser Pro Asp Tyr Lys Phe 
1025 1030 1035 

Val His Val Glu Glu Asp Gly He Val Arg Ser Tyr Asn Pro Arg 
1040 1045 1050 

Thr Ser Phe Gly Glu His Gin Phe Phe He Tyr Leu Glu Ala Gin 
1055 1060 1065 

Gly Thr Thr Val Val Tyr Val Pro Val Val Pro Gin Arg Leu Gly 
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1070 1075 1080 

Asn Val Asp Val Thr Leu His Val Ala Thr Leu Leu Gly Thr Asp 
1085 * 1090 1095 

Thr lie Thr Arg Thr Leu His Val Glu Ser Asp Gly Leu Pro Gin 
1100 1105 1110 

Tyr Arg His Gin Ser Val Leu Leu Asp Leu Ser Asn Arg Ala Tyr 
1115 1120 1125 

Val Leu Glu Tyr Met His Val Asn Val Thr Gin Thr Pro Glu He 
1130 1135 H40 

Pro Tyr Gin Val Asp Arg Tyr Phe Val Tyr Gly Ser Asn Lys Ala 
1145 H50 H55 

Arg He Ser Val Val Gly Asp Val Val Gly Pro He Phe Pro Thr 
1160 1165 H70 

Met Pro Val Asn Ala Ser Ser Leu Leu Ser Leu Pro Met Glu Ser 
1175 H80 1185 

Gly Glu Gin Asn Ala Phe Ser Phe Ala Ala Asn Leu Tyr Thr He 
1190 1195 1200 

Met Tyr Met Arg Leu He Asn Gin Arg Asn Lys Thr Leu Glu Lys 
1205 1210 1215 

Asn Ala Phe Tyr His Met Asn He Gly Tyr Gin Arg Gin Leu Ser 
1220 1225 1230 

Phe Met Arg Pro Asp Gly Ser Phe Ser Leu Phe Arg Ser Asp Trp 
1235 1240 1245 

Asn Asn Ser Asp Ser Ser Val Trp Leu Thr Ser Tyr Cys Leu Arg 
1250 1255 1260 

Val Phe Gin Glu Ala Ser Phe Tyr Glu Trp Glu Asn Phe He Trp 
1265 1270 1275 

He Asp Ala Thr He He Glu Lys Asn Met Arg Trp Leu Leu Gin 
1280 1285 1290 

His Gin Thr Pro Gin Gly Ser Phe Phe Glu Val Thr Trp Leu Pro 
1295 1300 1305 

Asp Arg Lys Met Asn Arg Thr Asn Phe Asp Lys Asn He Thr Leu 
1310 1315 1320 

Thr Ser His Val Leu He Thr Leu Ala Thr Val Lys Asp He Ser 
1325 1330 1335 

Gly Thr Leu Gly Ser Arg Val Ala Leu Ala Thr Gin Arg Ala Leu 
1340 1345 1350 

Ala Tyr He Glu Arg Asn Met Asp Phe Leu Arg His Gin Ala Gin 
1355 1360 1365 

Pro Phe Asp Val Ala He Thr Ala Tyr Ala Leu Gin Leu Cys Asn 
1370 * 1375 1380 
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Ser Pro lie Ala Glu Glu Val Phe Ala lie Leu Arg Arg Gin Ala 
1385 1390 1395 

Arg Thr lie Gly Asp Phe Met Tyr Trp Gly Asn Gin Glu lie Pro 
1400 1405 1410 

Gin Pro Pro Arg Lys Leu Glu Asn Gin Lys Trp Phe Ser Leu Pro 
1415 1420 1425 

Arg Leu Pro Tyr Glu Tyr Asp Ser Leu Asn lie Glu Thr Thr Ala 
1430 1435 1440 

Tyr Ala Leu Leu Val Tyr Val Ala Arg Arg Glu Phe Phe Val Asp 
1445 1450 ,1455 

Pro lie Val Arg Trp Leu Asn Ser Gin Arg Leu Asn Asp Gly Gly 
1460 ' 1465 1470 

Trp Ala Ser Thr Gin Asp Thr Ser Ala Ala Leu Lys Ala Leu Val 
1475 1480 1485 

Glu Tyr Thr Val Arg Ser Arg Leu Arg Glu Val Ser Ser Leu Thr 
1490 1495 1500 

Val Glu lie Glu Ala Ser Ser Gin Gly Gly Lys Thr Gin Thr Leu 
1505 1510 1515 

Tyr lie Asp Asp Thr Asn Leu Ala Lys Leu Gin Ser lie Glu lie 
1520 1525 1530 

Pro Asp Ala Trp Gly Thr He Lys Val Gin Ala Lys Gly Ala Gly 
1535 1540 1545 

Tyr Ala He Leu Gin Met His Val Gin Tyr Asn Val Asp He Glu 
1550 1555 1560 

Lys Phe Gin Thr Lys Pro Pro Val Pro Ala Phe Gly Leu His Thr 
1565 1570 1575 

Lys Ala He Phe His Gly Arg Asn Gin Ser His He Ser Tyr Val 
1580 1585 1590 

Ala Cys Gin Asn Trp He Asn Gin Asn Glu Ser Glu Arg Ser Gly 
1595 1600 1605 

Met Ala Val Leu Asp Val Ala He Pro Thr Gly Tyr Trp He Gin 
1610 1615 1620 

Gin Gin Lys Leu Asp Thr Tyr Val Leu Ser Asn Arg Val Arg Asn 
1625 1630 1635 

Leu Arg Arg Ala Arg Tyr Leu Glu Arg Lys He Val Phe Tyr Phe 
1640 1645 1650 

Asp Tyr Leu Asp His Glu Asp He Cys Val Asn Phe Thr He Glu 
1655 1660 1665 

Arg Trp Tyr Pro Val Ala Asn. Met Ser Arg Tyr Leu Pro Val Arg 
1670 1675 1680 
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He Tyr Asp Tyr Tyr Ala Pro Glu Arg Phe Asn Glu Ser He Phe 
1685 1690 1695 

Asp Ala Leu Pro Thr Tyr Leu Leu Asn He Cys Glu Val Cys Gly 
1700 1705 1710 

Ser Ser Gin Cys Pro Tyr Cys Ser He Tyr Asn Met Gly Trp Arg 
1715 1720 1725 

Ala Ser Met Ser Met Ser Leu Leu Phe phe Ser Val Phe He Tyr 
1730 1735 1740 

Leu Leu Arg Ser Arg Thr His Leu Val Leu Asn Met Met Gin Leu 
1745 1750 1755 

Leu Thr 
1760 

<210> 39 

<211> 1659 

<212> DNA 

<213> Drosophila melanogaster 



60 



240 
300 
360 



<400> 39 

atgcggctat tggccagaca cgcgattcga ttgctgggtc aggagaatag cgcgggcgag 
gtggcttcac tttcgagagg agcaatccgg ctgaaggcca caaccggtta cctcaatctg 12 0 
gccacggcaa gtgttcagcc attggagccg gagaaacagg tgctgagaaa gaattcgcca 180 
ctcacggact cctttggccg gcatcacacc tatttgagaa tttctctaac cgaacgctgc 
aatctgcgat gcgactactg catgcccgct gaaggcgttc cgctacagcc gaaaaacaaa 
ctcctgacca ccgaggaaat ccttcgtcta gctcgaattt tcgtggagca gggagtgcga 
aagatccgct tgaccggcgg agagccaact gtgcgcaggg atatcgtaga gatagtggca 420 
caaatgaaag cactacccga actggagcaa atcggaatta ccaccaatgg cctggtgctg 480 
acacgcctgc tgttgccgct ccagagagct ggactagata acctgaacat cagtctggat 540 
acgctgaaaa gggatcgctt tgagaagatc accaggcgaa aaggatggga gcgggtgata 600 
gccggcattg atttagctgt ccaattgggc tatcgcccca aggtgaactg cgtccttatg 660 
cgggatttca acgaggatga aatctgtgat tttgttgagt tcaccaggaa tcgtccggta 720 
gatgtgcggt tcatagagta catgccattc tccggaaaca agtggcatac agagaggctc 780 
atttcgtata aagataccct gcaaatcatt cgacaaaggt ggccagactt caaggccctt 
cccaatggac ctaatgacac ttctaaagcc tatgcagttc cgggatttaa gggtcaggtc 
ggtttcatca cctccatgac ggaacacttt tgtggtacct gcaatagatt gcgactcact 
gcggatggaa acataaaggt gtgcttgttt ggcaacaaag agttctcgtt gagagatgcc 1020 
atgcgagatg agagtgttag cgaggaacag ttggtggatc tcattggagc agccgtccag 1080 
cgtaagaaga aacagcatgc aggcatgctg aacctgtcgc agatggagaa ccggcccatg 



840 
900 
960 



1140 
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atactcattg 


gcggctacca 


actcacccat 


gtcgatggcc 


agggcaaggc 


ccaaatggtg 


1200 


gatgtgggcg 


caaaaccttc 


gaccacaaga 


ttagctcgtg 


cagaggccac 


cgttcaggtg 


1260 


ggtgagaaac 


ttacccaact 


tatagccgac 


aatcaagtgg 


ccaagggaga 


tgttctaacc 


1320 


gtagcccaaa 


ttgctggcat 


aatgggcgct 


aagcgaaccg 


ccgaactgat 


acccctgtgt 


1380 


cacaacatca 


gcttgtcctc 


cgtgaaagtg 


caggccactc 


ttctgaaaac 


cgaacaatct 


1440 


gtgcggctgg 


aggcaaccgt 


tcgctgctcg 


ggccaaactg 


gagtcgagat 


ggaggcacta 


1500 


actgcagttt 


cagtggccgc 


tttaactgtg 


tacgacatgt 


gcaaggctgt 


ttctcacgat 


1560 


atctgcatca 


caaatgtccg 


cctgctaagc 


aaatccggcg 


gaaaaaggga 


cttccagagg 


1620 


gaggagccgc 


aaaatgggat 


agttacagaa 


gtcgaataa 






1659 



<210> 40 

<211> 552 

<212> PRT 

<213> Drosophila melanogaster 

<400> 40 

Met Arg Leu Leu Ala Arg His Ala lie Arg Leu Leu Gly Gin Glu Asn 
1 5 10 . 15 

Ser Ala Gly Glu Val Ala Ser Leu Ser Arg Gly Ala lie Arg Leu Lys 
20 25 30 

Ala Thr Thr . Gly Tyr Leu Asn Leu Ala Thr Ala Ser Val Gin Pro Leu 
35 40 45 

r 

Glu Pro Glu Lys Gin Val Leu Arg Lys Asn Ser Pro Leu Thr Asp Ser 
50 55 60 

Phe Gly Arg His His Thr Tyr Leu Arg lie Ser Leu Thr Glu Arg Cys 
65 70 75 80 

Asn Leu Arg Cys Asp Tyr Cys Met Pro Ala Glu Gly Val Pro Leu Gin 
85 90 95 

Pro Lys Asn Lys Leu Leu Thr Thr Glu Glu lie Leu Arg Leu Ala Arg 
100 105 110 

lie Phe Val Glu Gin Gly Val Arg Lys lie Arg Leu Thr Gly Gly Glu 
115 120 125 

Pro Thr Val Arg Arg Asp He Val Glu He Val Ala Gin Met Lys Ala " 
130 135 140 

Leu Pro Glu Leu Glu Gin He Gly lie Thr Thr Asn Gly Leu Val Leu 
145 150 155 160 

Thr Arg Leu Leu Leu Pro Leu Gin Arg Ala Gly Leu Asp Asn Leu Asn 
165 170 175 

He Ser Leu Asp Thr Leu Lys Arg Asp Arg Phe Glu Lys He Thr Arg 
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180 185 190 

Ara Lys Gly Trp Glu Arg Val He Ala Gly He Asp Leu Ala Val Gin 
195 ~ 200 205 

Leu Gly Tyr Arg Pro Lys Val Asn Cys Val Leu Met Arg Asp Phe Asn 
210 ~ 215 220 

Glu Asp Glu He Cys Asp Phe Val Glu Phe Thr Arg Asn Arg Pro Val 
225 230 235 240 

Asp Val Arg Phe He Glu Tyr Met Pro Phe Ser Gly Asn Lys Trp His 
245 250 255 

Thr Glu Arg Leu He Ser Tyr Lys Asp Thr Leu Gin He He Arg Gin 
260 265 270 

Arg Trp Pro Asp Phe Lys Ala Leu Pro Asn Gly Pro Asn Asp Thr Ser 
275 280 285 

Lys Ala Tyr Ala Val Pro Gly Phe Lys Gly Gin Val Gly Phe He Thr 
290 295 300 

Ser Met Thr Glu His Phe Cys Gly Thr Cys Asn Arg Leu Arg Leu Thr 
305 310 315 320 

Ala Asp Gly Asn He Lys Val Cys Leu Phe Gly Asn Lys Glu Phe Ser 
325 330 335 

Leu Arg Asp Ala Met Arg Asp Glu Ser Val Ser Glu Glu Gin Leu Val 
340 345 350 

Asp Leu He Gly Ala Ala Val Gin Arg Lys Lys Lys Gin His Ala Gly 
355 360 365 

Met Leu Asn Leu Ser Gin Met Glu Asn Arg Pro Met He Leu He Gly 
370 375 380 

Gly Tyr Gin Leu Thr His Val Asp Gly Gin Gly Lys Ala Gin Met Val 
385 390 395 400 

Asd Val Gly Ala Lys Pro Ser Thr Thr Arg Leu Ala Arg Ala Glu Ala 
405 410 415 

Thr Val Gin Val Gly Glu Lys Leu Thr Gin Leu He Ala Asp Asn Gin 
420 " 425 430 

Val Ala Lys Gly Asp Val Leu Thr Val Ala Gin He Ala Gly He Met 
435 440 445 

Gly Ala Lys Arg Thr Ala Glu Leu He Pro Leu Cys His Asn He Ser 
450 455 460 

Leu Ser Ser Val Lys Val Gin Ala Thr Leu Leu Lys Thr Glu Gin Ser 
465 470 475 480 

Val Arg Leu Glu Ala Thr Val Arg Cys Ser Gly Gin Thr Gly Val Glu 
485 490 495 

Met Glu Ala Leu Thr Ala Val Ser Val Ala Ala Leu Thr Val Tyr Asp 
500 505 510 
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Met Cys Lys Ala Val Ser His Asp lie Cys lie Thr Asn Val Arg Leu 
515 520 525 

Leu Ser Lys Ser Gly Gly Lys Arg Asp Phe Gin Arg Glu Glu Pro Gin 
530 ( 535 540 

Asn Gly He Val Thr Glu Val Glu 
545 550 

<210> 41 
<211> 3459 
<212> DNA 

<213> Drosophila melanogaster 
<400> 41 

atgactgaag ttgatgtcgt tttgccggag ggcgtggccg agcccacgac aaagcttgcc 60 

agcgcatcaa gttccccaaa acagagtaaa ccatcagcag atgatgttga gcagcaggtc 12 0 

acaactgtgg aggacgatga agagcaggtg gtcgaggagc agcaggagga agatgtgcac 180 

ttgccggagg ccccctccaa tgaaaagctc gagctgcttt ccgcgggcgg caaggatatc 240 

agtaaagagg atgttgccca ggcatctcca caagctccag tggccgacga gataatggag 300 

gtggacggga ccgaagacgt ggaggaaaac gaagtggaga acgacgacga agactcacag 360 

attaccagca gcagctcgaa ggagccaaaa ctggatgaag aagacgagga ggctaccaca 42 0 

aacggagatg gagatcacga gccagaggac gaagacgatg cccaaaagat cggtagcaca 480 

gcggaaaaca gctgcgaggc cgaagatccc ctgggagcag tcacagttcc tgacgatgaa 540 

ctggccagcg ggaagaaagc gcacctagat ggcgaggaga gcgtagctag cgaaggggtc 600 

gtcgaggaag agcccccagc aaagcaggag aatgggtttg gggccagtcc caaccagaag 660 

gagaacggcc aagccagcat agcagaggcc agggcggcaa tagctccctc cgatggtggt 72 0 

gtggttaacc tggatgagga tagtgacgag gaaatggagg atattacgga gcacaaggag 780 

ccggccaagc ccaccgaaaa ggcagccaaa ccggcttcct ctagtggtgg tgaatcctcc 840 

gacgatgctg ttctgatagc ctccgattcg gatacggaat ccgcagctcc accgccgcca 900 

gtaaagaagc tcccgccagt tgtcaaggcc atcccgcccc cgcccgtgca ggatgatgag 960 

gatgatgatg atgacgacga ctgcgtcgtg attgaagatg acacaccgct aagtatttcg 1020 

cccagcggca agcgcaagag cgacctagat gacctgcagc tgcaacagcc cagccacaag 1080 

agacagcgaa gttcgacgcc ctcgggaatg ggccagctga ccattaagga tgcccgctcg 1140 

ttgatgcctc tcgatggcag tccgagctct gtgtcgggtc cccgagattc tatctacccg 1200 

gtgaccataa cgaatgctgt gacgggagcg gccaccaatc tgggtgttgt gccgcctaag 1260 

ctagttccca tggcgggcgg catgagcgcc agtccagtgc agctgaatcc gccaacgtta 1320 

tcgcttaccg ggctgcccag catgaccaac aacgccaacc tgctgcccgg tctcactgac 1380 
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gacatgtttg 
cgcgaaaaca 
gatttggccg 
gacaagccag 
gacgagtcct 
gagtcgggcg 
aaggtggcca 
ccgggcggca 
atggacattg 
aagcgcaaga 
gcgctctctg 
aagcgatgcg 
gagacgccgc 
aacgccacgg 
aagccactgc 
ctggcccgac 
ccaaacgact 
ggcactgcca 
gccaacatcc 
ttagctgccc 
atagtgcgaa 
cccaacagct 
ggacagccca 
ggtgcctcgt 
agcggtaaca 
ctggagcagc 
atctacaata 
ggattggagc 
gccaacaagg 
ctgctgaatc 



tcctggaagc 
tctgcgaggt 
aggcagacaa 
cggatcaggc 
ggtcggagca 
tacggactaa 
tcaagcccgc 
acaagccagg 
gcgtgggtct 
tgcgcaaggc 
gcaacctgca 
agttctgcaa 
acatgaacgg 
agattgtcta 
cctaccacca 
atcagcccgt 
gggaggcacc 
ccgcctatca 
agcagcagca 
agaatgcggc 
atccggcgcc 
atcagctggc 
gcatctcgat 
ccagcaaagc 
ataaggcgca 
tgcgcaacca 
ggccgccttt 
gacacttgct 
gcaaggatgc 
acgtgtcgcg 



gccctccttc 
cgtcaaagca 
gggcgacgag 
cgatgaaagc 
gtctgacgat 
ggtgctgatc 
cgctgccttg 
acaggagaac 
ggtgcaggag 
gcaggtgcaa 
ggcatccaag 
ctttaagtcg 
agtgctgtac 
ccacatggag 
gtgtcccaac 
ctgcgctaag 
ggctaagata 
ggctatggca 
agcggcggcg 
caagatgcgt 
tgtgcgcgga 
agccggacag 
aacgccatta 
gccccaagcg 
atttgttatt 
catgcagtgg 
gaattgccaa 
gggctcacat 
tggtcgctgt 
cgatcatcat 



attgtaccct 
attgagacca 
ttcgacatga 
ggcaaaaaga 
gatgacgacg 
aaggaggcaa 
gcaacagcgg 
tactttgaga 
tacgtgcagt 
aattccaagg 
acgaaaaacg 
gagtctgcca 
aagtgtaact 
gctgtgcaca 
tgcggctttg 
aagttccggc 
ccgcgcatta 
gcacaggcgg 
caggcgagga 
cagcgagccc 
ggcaacgcga 
cttgtccagg 
cctcgtcaga 
gcagcaggaa 
tgcgagatct 
atgcacaaag 
aagtgccagt 
ggcttggtca 
ccggtctgtg 
atgaccctga 



acatctatga aaagccacca 1440 

agtatgcgct gtcggctgag 1500 

tgaccgagca aaacaaagag 1560 

aaaagaaaaa gcgaggtgac 1620 

aagacgacga cgacgactcg 1680 

acgatgacct gagcgccttg 1740 

gcggagtgtc ggtaaacaat 1800 

gtccgttggg caagttcttc 1860 

cggatctgct gcgtctgcag 1920 

agtttgaaat ggccatcaat 1980 

cgcccttcaa gttccggatg 2040 

tggcgatggc taatcactac 2100 

tctgcacgtt tgagatacgg 2160 

acataaaggc gcgccttata 2220 

aggataatgg caaggcaaag 2280 

cggagcttaa cctggcgccg 2340 

agcctcgtca tggtcttgtg 2400 

cggcacaaaa ggccgctttg 2460 

ataacctcca ggcagccgcg 2520 
cgcagccacc caaacagaac 2580 
tgaatgcggg actctcgtta 2640 
catccaagaa gccgatggcc 2700 
gctcggtggg cgccggtgcg 2760 
tgaagcccgg ccagagtccc 2820 
gcgatggcta catcaaggat 2880 
tgaagattca ccccaagatg 2940 
tccggttctt tacggatcag 3000 
caagttccat gcaggaggct 3060 
gaaggatgta ccaatggaag 3120 
agcccgctca cctgtcctac 3180 
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aagtgtaccg tttgcacggc gaccttcggc atgtacaaac agtttgagac gcacgtttac 3240 

accgcccaca gtaccgtggc cagaaaagcg atggacagca agaagaacag tgcgcagtcc 33 00 

agcgggtcgg gatctggggc agggatgtcg cgcagttcgc tgggagcggc caatgactct 33 60 

ctgttgaagc cgcttaagat caacgatgag atcaccatca taccacagcc cgcatcgaag 3420 

ccacgcatca caaatatgga gagtcatgtc atagattaa 3459 

<210> 42 

<211> 1152 

<212> PRT. 

<213> Drosophila melanogaster ; 

<400> 42 

Met Thr Glu Val Asp Val Val Leu Pro Glu Gly Val Ala Glu Pro Thr 
1 5 10 15 

Thr Lys Leu Ala Ser Ala Ser Ser Ser Pro Lys Gin Ser Lys Pro Ser 
20 25 30 

Ala Asp Asp Val Glu Gin Gin Val Thr Thr Val Glu Asp Asp Glu Glu 
35 40 45 

Gin Val Val Glu Glu Gin Gin Glu Glu Asp Val His Leu Pro Glu Ala 
50 55 60 

Pro Ser Asn Glu Lys Leu Glu Leu Leu Ser Ala Gly Gly Lys Asp lie 
65 70 75 " ** 80 

Ser Lys Glu Asp Val Ala Gin Ala Ser Pro Gin Ala Pro Val Ala Asp 
85 90 95 

Glu lie Met Glu Val Asp Gly Thr Glu Asp Val Glu Glu Asn Glu Val 
100 105 110 

Glu Asn Asp Asp Glu Asp Ser Gin lie Thr Ser Ser Ser Ser Lys Glu 
115 120 125 

Pro Lys Leu Asp Glu Glu Asp Glu Glu Ala Thr Thr Asn Gly Asp Gly 
130 135 . 140 

Asp His Glu Pro Glu Asp Glu Asp Asp Ala Gin Lys lie Gly Ser Thr 
145 150 155 160 

Ala Glu Asn Ser Cys Glu Ala Glu Asp Pro Leu Gly Ala Val Thr Val 
165 170 175 

Pro Asp Asp Glu Leu Ala Ser Gly Lys Lys Ala His Leu Asp Gly Glu 
180 185 190 

Glu Ser Val Ala Ser Glu Gly Val Val Glu Glu Glu Pro Pro Ala Lys 
195 200 205 

Gin Glu Asn Gly Phe Gly Ala Ser Pro Asn Gin Lys Glu Asn Gly Gin 
210 215 220 

Ala Ser He Ala Glu Ala Arg Ala Ala He Ala Pro Ser Asp Gly Gly 
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225 230 235 240 

Val Val Asn Leu Asp Glu Asp Ser Asp Glu Glu Met Glu Asp lie Thr 
245 250 255 

Glu His Lys Glu Pro Ala Lys Pro Thr Glu Lys Ala Ala Lys Pro Ala 
260 265 270 

Ser Ser Ser Gly Gly Glu Ser Ser Asp Asp Ala Val Leu lie Ala Ser 
275 280 285 

Asp Ser Asp Thr Glu Ser Ala Ala Pro Pro Pro Pro Val Lys Lys Leu 
290 295 300 

Pro Pro Val Val Lys Ala lie Pro Pro Pro Pro Val Gin Asp Asp Glu 
305 310 315 320 

Asp Asp Asp Asp Asp Asp Asp Cys Val Val lie Glu Asp Asp Thr Pro 
325 330 335 

Leu Ser He Ser Pro Ser Gly Lys Arg Lys Ser Asp Leu Asp Asp Leu 
340 345 350 

Gin Leu Gin Gin Pro Ser His Lys Arg Gin Arg Ser Ser Thr Pro Ser 
355 360 365 

Gly Met Gly Gin Leu Thr He Lys Asp Ala Arg Ser Leu Met Pro Leu 
370 375 380 

Asp Gly Ser Pro Ser Ser Val Ser Gly Pro Arg Asp Ser He Tyr Pro 
385 390 395 400 

Val Thr He Thr Asn Ala Val Thr Gly Ala Ala Thr Asn Leu Gly Val 
405 410 415 

Val Pro Pro Lys Leu Val Pro Met Ala Gly Gly Met Ser Ala Ser Pro 
420 425 430 

Val Gin Leu Asn Pro Pro Thr Leu Ser Leu Thr Gly Leu Pro Ser Met 
435 440 445 

Thr Asn Asn Ala Asn Leu Leu Pro Gly Leu Thr Asp Asp Met Phe Val 
450 455 460 

Leu Glu Ala Pro Ser Phe He Val Pro Tyr He Tyr Glu Lys Pro Pro 
465 470 475 480 

Arg Glu Asn He Cys Glu Val Val Lys Ala He Glu Thr Lys Tyr Ala 
485 490 495 

Leu Ser Ala Glu Asp Leu Ala Glu Ala Asp Lys Gly Asp Glu Phe Asp 
500 505 510 

Met Met Thr Glu Gin Asn Lys Glu Asp Lys Pro Ala Asp Gin Ala Asp 
515 520 525 

Glu Ser Gly Lys Lys Lys Lys Lys Lys Arg Gly Asp Asp Glu Ser Trp 
530 535 540 

Ser Glu Gin Ser Asp Asp Asp Asp Asp Glu Asp Asp Asp Asp Asp Ser 
545 550 555 560 
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Glu Ser Gly Val Arg Thr Lys Val Leu lie Lys Glu Ala Asn Asp Asp 
565 570 575 

Leu Ser Ala Leu Lys Val Ala lie Lys Pro Ala Ala Ala Leu Ala Thr 
580 585 590 

Ala Gly Gly Val Ser Val Asn Asn Pro Gly Gly Asn Lys Pro Gly Gin 
595 600 605 

Glu Asn Tyr Phe Glu Ser Pro Leu Gly Lys Phe Phe Met Asp lie Gly 
610 615 - 620 

Val Gly Leu Val Gin Glu Tyr Val Gin Ser Asp Leu Leu Arg Leu Gin 
625 630 635 640 

Lys Arg Lys Met Arg Lys Ala Gin Val Gin Asn Ser Lys Glu Phe Glu 
645 650 655 

Met Ala lie Asn Ala Leu Ser Gly Asn Leu Gin Ala Ser Lys Thr Lys 
660 665 670 

Asn Ala Pro Phe Lys Phe Arg Met Lys Arg Cys Glu Phe Cys Asn Phe 
675 680 685 

Lys Ser Glu Ser Ala Met Ala Met Ala Asn His Tyr Glu Thr Pro His 
690 695 700 

Met Asn Gly Val Leu Tyr Lys Cys Asn Phe Cys Thr Phe Glu He Arg 
705 710 715 720. 

Asn Ala Thr Glu He Val Tyr His Met Glu Ala Val His Asn lie Lys 
725 730 735 

Ala Arg Leu He Lys Pro Leu Pro Tyr His Gin Cys Pro Asn Cys Gly- 
740 745 • 750 

Phe Glu Asp Asn Gly Lys Ala Lys Leu Ala Arg His Gin Pro Val Cys 
755 760 765 

Ala Lys Lys Phe Arg Pro Glu Leu Asn Leu Ala Pro Pro Asn Asp Trp 
770 775 780 

Glu Ala Pro Ala Lys He Pro Arg He Lys Pro Arg His Gly Leu Val 
785 790 795 800 

Gly Thr Ala Thr Ala Tyr Gin Ala Met Ala Ala Gin Ala Ala Ala Gin 
805 810 815 

Lys Ala Ala Leu Ala Asn He Gin Gin Gin Gin Ala Ala Ala Gin Ala 
820 825 830 

Arg Asn Asn Leu Gin Ala Ala Ala Leu Ala Ala Gin Asn Ala Ala Lys 
835 840 845 

Met Arg Gin Arg Ala Pro Gin Pro Pro Lys Gin Asn He Val Arg Asn 
850 855 860 

Pro Ala Pro Val Arg Gly Gly Asn Ala Met Asn Ala Gly Leu Ser Leu 
865 870 875 880 
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Pro Asn Ser Tyr Gin Leu Ala Ala Gly Gin Leu Val Gin Ala Ser Lys 
885 890 895 

Lys Pro Met Ala Gly Gin Pro Ser lie Ser lie Thr Pro Leu Pro Arg 
900 905 910 

Gin Ser Ser Val Gly Ala Gly Ala Gly Ala Ser Ser Ser Lys Ala Pro 
915 920 925 

Gin Ala Ala Ala Gly Met Lys Pro Gly Gin Ser Pro Ser Gly Asn Asn 
930 935 940 

Lys Ala Gin Phe Val lie Cys Glu He Cys Asp Gly Tyr He Lys Asp 
945 950 . 955 960 

Leu Glu Gin Leu Arg Asn His Met Gin Trp Met His Lys Val Lys He 
965 970 975 

His Pro Lys Met He Tyr Asn Arg Pro Pro Leu Asn Cys Gin Lys Cys 
980 985 990 



Gin Phe Arg Phe Phe Thr Asp Gin 
995 1000 

Ser His Gly Leu Val Thr Ser 
1010 1015 

Gly Lys Asp Ala Gly Arg Cys 
1025 1030 

Trp Lys Leu Leu Asn His Val 
1040 1045 

Lys Pro Ala His Leu Ser Tyr 
1055 1060 

Phe Gly Met Tyr Lys Gin Phe 
1070 1075 

Ser Thr Val Ala Arg Lys Ala 
1085 1090 

Gin Ser Ser Gly Ser Gly Ser 
1100 1105 

Leu Gly Ala Ala Asn Asp Ser 
1115 1120 

Asp Glu He Thr He He Pro 
1130 1135 

Thr Asn Met Glu Ser His Val 
1145 1150 

<210> 43 

<211> 1920 

<212> DNA 

<213> Drosophila melanogaster 



Gly Leu Glu Arg His Leu Leu Gly 
1005 



Ser Met Gin Glu 
Pro Val Cys Gly 
Ser Arg Asp His 
Lys Cys Thr Val 
Glu Thr His Val 
Met Asp Ser Lys 
Gly Ala Gly Met 
Leu Leu Lys Pro 
Gin Pro Ala Ser 
He Asp 



Ala Ala Asn Lys 
1020 

Arg Met Tyr Gin 
1035 

His Met Thr Leu 
1050 

Cys Thr Ala Thr 
1065 

Tyr Thr Ala His 
1080 

Lys Asn Ser Ala 
1095 

Ser Arg Ser Ser 
1110 



Leu Lys He Asn 
1125 



Lys Pro Arg He 
1140 



<400> 43 

atgcggccca atttgttttc cggcgcctcg cggctcttga cttacagccg aaatggaaaa 
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cttctgactc 


ggggaagaag 


caccaaggcc 


acgtccagca 


gcttggactc 


acagcaccag 


120 


gatgcggcga 


ccacggaggg 


tggaagagcg 


gaatccgtag 


aggagtcccc 


ggagcagcag 


180 


cgaaaactac 


caaccagaga 


gccgctggcc 


aaaaacttct 


tcatcggagt 


ggtggacaag 


240 


gagctgctgg cctatccgga ggtgattcca cgggatgaga tggcccagct 


ggagaattcc 


300 


ctgctgccgc 


tgaagaacta 


ctttgtggag 


ccacgtgaaa 


cggaggagac 


ctcaccggag 


360 


accctccgcc 


agctgggact 


ctatgggcta 


aatgtgtcca 


J cagattacga 


gggcaaaggc 


420 


tatggctgga 


gtgccagtct 


aatggccagt 


gagccggatt 


caacggatat 


caatgtaacc 


480 


ctgggcctgc 


aaacgcatcg 


cgtggtcgtg 


gatcttctga 


aagaggttgg 


aactccgttg 


540 


caacagcaga 


ggtatctcca 


ggacttggcc 


actggtaaac 


tgataggtac 


cgaggctata 


600 


tatgagatat 


ctccacccga 


ggaggattac 


tttaacacca 


cggcagagtt 


gtttcccgaa 


660 


tacggaaagt 


ggcagctcaa 


tggcgaaaaa 


tcattcgtga 


tctgcacacc 


cggcgagcgg 


720 


cagcttttcc 


tggttctggc 


ccaaacccaa 


cagccgaatg 


ttccgggagt 


tttgggacgt 


780 


ggcaccacca 


tctttctggt 


tgattcccag 


caggaaggag 


tgcgcctggg 


cgaaaagcac 


840 


gccacattcg 


gttgccggaa 


agcggaaatt 


aggcgtgtgc 


acttcgaagg 


cgttaagttg 


900 


ggagaggatc 


aggtggtggg 


cctaccacac 


gatggcaacc 


gctattcgga 


gcagctggtg 


960 


cgatcctccc 


gcttgagggg 


cagcttggtg 


ggactatcgc 


tggccaagaa 


actgctaaac 


1020 


gaattggccc 


agtacactgt 


gaacaccact 


cagtgcggag 


tacaactgca 


agacctggag 


1080 


ctcacccgca 


tccatatgtc 


gcgcgcgatg 


tgctccgttt 


acgcgatgga 


gagcatgctc 


1140 


tacctgaccg 


ccgggttgct 


ggatgagttc 


cgtgcccagg 


atgtgactct 


ggagagtgcc 


1200 


ataacaaagt 


actttaccct 


gcgacaggtg 


tacgccattg 


cctcccagaa 


tctgggagtc 


1260 


gtgggaccca 


agagtctgct 


cagcggtgag 


accacggagc 


tgggactacg 


agatgcagcg 


1320 


cagctgtgca 


cgcaaggtga 


atccctggac 


accttgggca 


tgttcattgc 


cctcaccgga 


1380 


ttgcagcacg 


cggggcaagc 


catgaatacg 


ggcgtgcgaa 


agtccagaaa 


tccactcttc 


1440 


aatcctggtc 


acatttttgg 


taaattcctg 


gacaacaaca 


gcatcgacaa 


tcccaagacc 


1500 


aagatgcagc 


tttcggagca 


cgtgcatccc 


tcccttgagg 


cggctgccca 


gtgcattgaa 


1560 


ctgtcggtgg 


cgcgtctcca 


aatggccgtg 


gagctgatgt 


tcaccaagca 


cggcaacgcg 


1620 


gtggtggagc 


gtcaaagtga 


aatgcagcgc 


ctggcggagg 


tgggcaccct 


tatctatgcc 


1680 


atgtgggcca 


gcgtggcgag ggcatcccga 


tcgtattgca 


ttggactgcc 


gctggcggat 


1740 


catgaactgc 


tcacggccac 


agcgatatgc 


tcggagggca 


gggatcgcgt < 


ccgcaccctc 


1800 


tgcacggaga 


tctatggcgg 


tcattttgtg , 


aacaacgaca . 


acaacctggt < 


gcgactctcc 


1860 
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aagcaagtgg ccaagagcaa gggctacttc gctgttcatc cgctgacatt taacttctaa 192 0 



<210> 44 
<211> 639 
<212> PRT 

<213> Drosophila melanogaster 
<400> 44 

Met Arg Pro Asn Leu Phe Ser Gly Ala Ser Arg Leu Leu Thr Tyr Ser 
15 10 15 

Arg Asn Gly Lys Leu Leu Thr Arg Gly Arg Ser Thr Lys Ala Thr Ser 
20 25 30 

Ser Ser Leu Asp Ser Gin His Gin Asp Ala Ala Thr Thr Glu Gly Gly 
35 40 45 

Arg Ala Glu Ser Val Glu Glu Ser Pro Glu Gin Gin Arg Lys Leu Pro 
50 55 60 

Thr Arg Glu Pro Leu Ala Lys Asn Phe Phe He Gly Val Val Asp Lys 
65 70 75 80 

Glu Leu Leu Ala Tyr Pro Glu Val He Pro Arg Asp Glu Met Ala Gin 
85 90 95 

Leu Glu Asn Ser Leu Leu Pro Leu Lys Asn Tyr Phe Val Glu Pro Arg 
100 105 110 

Glu Thr Glu Glu Thr Ser Pro Glu Thr Leu Arg Gin Leu Gly Leu Tyr 
115 120 ^ 125 

Gly Leu Asn Val Ser Thr Asp Tyr Glu Gly Lys Gly Tyr Gly Trp Ser 
130 135 140 

Ala Ser Leu Met Ala Ser Glu Pro Asp Ser Thr Asp He Asn Val Thr 
145 150 155 160 

Leu Gly Leu Gin Thr His Arg Val Val Val Asp Leu Leu Lys Glu Val 
165 170 175 

Gly Thr Pro Leu Gin Gin Gin Arg Tyr Leu Gin Asp Leu Ala Thr Gly 
180 185 190 

Lys Leu He Gly Thr Glu Ala He Tyr Glu He Ser Pro Pro Glu Glu 
195 200 205 

Asp Tyr Phe Asn Thr Thr Ala Glu Leu Phe Pro Glu Tyr Gly Lys Trp 
210 215 220 

Gin Leu Asn Gly Glu Lys Ser Phe Val He Cys Thr Pro Gly Glu Arg 
225 230 235 240 

Gin Leu Phe Leu Val Leu Ala Gin Thr Gin Gin Pro Asn Val Pro Gly 
245 250 255 

Val Leu Gly Arg Gly Thr Thr He Phe Leu Val Asp Ser Gin Gin Glu 
260 265 270 
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Gly Val Arg Leu Gly Glu Lys His Ala Thr Phe Gly Cys Arg Lys Ala 
275 280 285 

Glu lie Arg Arg Val His Phe Glu Gly Val Lys Leu Gly Glu Asp Gin 
290 295 300 

Val Val Gly Leu Pro His Asp Gly Asn Arg Tyr Ser Glu Gin Leu Val 
305 310 315 320. 

Arg Ser Ser Arg Leu Arg Gly Ser Leu Val Gly Leu Ser Leu Ala Lys 
325 330 335 

Lys Leu Leu Asn Glu Leu Ala Gin Tyr Thr Val Asn Thr Thr Gin Cys 
1 340 345 350 

Gly Val Gin Leu Gin Asp Leu Glu Leu Thr Arg lie His Met Ser Arg 
355 360 365 

Ala Met Cys Ser Val Tyr Ala Met Glu Ser Met Leu Tyr Leu Thr Ala 
370 375 380 

Gly Leu Leu Asp Glu Phe Arg Ala Gin Asp Val Thr Leu Glu Ser Ala 
385 390 395 400 

lie Thr Lys Tyr Phe Thr Leu Arg Gin Val Tyr Ala He Ala Ser Gin 
405 410 415 

Asn Leu Gly Val Val Gly Pro Lys Ser Leu Leu Ser Gly Glu Thr Thr 
420 425 430 

Glu Leu Gly Leu Arg Asp Ala Ala Gin Leu Cys Thr Gin Gly Glu Ser 
435 440 445 

Leu Asp Thr Leu Gly Met Phe He Ala Leu Thr Gly Leu Gin His Ala 
450 455 460 

Gly Gin Ala Met Asn Thr Gly Val Arg Lys Ser Arg Asn Pro Leu Phe 
465 470 475 480 

Asn Pro Gly His He Phe Gly Lys Phe Leu Asp Asn Asn Ser He Asp 
485 490 495 

Asn Pro Lys Thr Lys Met Gin Leu Ser Glu His Val His Pro Ser Leu 
500 505 510 

Glu Ala Ala Ala Gin Cys He Glu Leu Ser Val Ala Arg Leu Gin Met 
515 520 525 

Ala Val Glu Leu Met Phe Thr Lys His Gly Asn Ala Val Val Glu Arg 
530 535 540 

Gin Ser Glu Met Gin Arg Leu Ala Glu Val Gly Thr Leu He Tyr Ala 
545 550 555 " 560 

Met Trp Ala Ser Val Ala Arg Ala Ser Arg Ser Tyr Cys He Gly Leu 
565 570 575 

Pro Leu Ala Asp His Glu Leu Leu Thr Ala Thr Ala He Cys Ser Glu 
580 585 590 

Gly Arg Asp Arg Val Arg Thr Leu Cys Thr Glu He Tyr Gly Gly His 
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595 * 600 .605 

Phe Val Asn Asn Asp Asn Asn Leu Val Arg Leu Ser Lys Gin Val Ala 
610 615 620 

Lys Ser Lys Gly Tyr Phe Ala Val His Pro Leu Thr Phe Asn Phe 
625 630 635 

<210> 45 

<211> 1467 

<212> DNA 

<213> Drosophila melanogaster 

<400> 45 



atyyLaCCCa 


CayCaaaCaC 


agugc caa u c 


accgtgccgc 


ggacagcaat 


cacatcgaat 


oU 




aatLycyyCC 


j-*r y™* ^« 

CyCCCCCCCL 


acggcagcuc 


tgctgaaggt 


gtcggccacg 


1 o n 
l^i U 




cycccacycc 


^ /-t ^ ^ ^ iP*r 

cccgaytLCy 


ggacacgcau 


cctcgtcgaa 


catggatgac 


1 Q A 


gataacaugy 


CtyCatCCCa 


gcccaaggcc 


aagaagcgtc 


gcctggacca 


tctaacctgg 




rra /-Yirsa rra aarr 
ydyyayaaag 


tyLaaayaaa 


gaagccaaag 


aaccgtgtgg 


ccgcccagac 


ategegtgae 


*i a n 
3 00 


t^y octciy cicty y 


Cat-yCaUyga 


ggaga t-ggac 


LdCydydUCd 


aggagc t gac 


agacagaacg 






a^aauaay uy 


cydcdycouy 


CayyuCaUCa 


acgay tCaCu 


gctggccaag 


/I O A 


aciuuouaay v*» 


tyyat uuyya 


y<- L-yyciyouy 


c uy y ccciciy 


aactcyccya 


ac ugaagcag 


AO A 




d.' — caa.\ — v_ ciy 


duyuciLk/ ay v_ 


L^cxct «— v_ cict t— y 


LUaycycayy 


cyctgagggc 




tggfcafcacaa 


c a cr or t cr cr a c a 


racacitccrt" c* 


a crc crc* crt" r* 1~ rr 


^- y y y »y »— 


rtf t" rr^a sa rra /~r 
ay i— l> y ciciy ay 


o u u 




c t crcrc c t* c a c 


t" f* 1" cr era a a rr i~ 


t* cr 1* CTcrc* r* c t" c 




apaa rf"T5a pal* rr 


fin 

D D U 


CtfcCTQCCTtCCT 

W W» >*j ^jj t-* 


acCTaacraa't t 


rcracatcaacr 


C! crc* c t~ c* era a cr 


ex y L-uyy u^ya 


?=» -=i rrt~ r* t* rrr* t" f 
ctcty L.O Ly l L-t— 




gcagafcatca 


caacaaacct 


cr cr a a a c a crcr r* 


y ui -yb c>y y a 


rr r* rrp c c ^ n 
y uay L>LrOci^ v_» 


■f- <t<-» +~ rrr^ 1 r» p» a a 

i-y^i-y^tt cict 


/ OU 


gatgcaggca 


acgcagagcg 


attgcctgga 


ccaatggtgg 


ggcccgcagc 


agagegcttg 


840 


gaatccgacg 


ggcatagagc 


taatggcctg 


aatgttgagc 


aggaacagga 


aaccgagcac 


900 


aaggtcagcc 


taaatgtgca 


gatgttgaag 


ataaatggaa 


acccacagca 


taccacagca 


960 


gcgccagcct 


cgagaacagc 


cacaatcaca 


gegacagegg 


ccgcctcgca 


actacaggcc 


1020 


actccggaca 


cagtgtacgg 


cacgtatgat 


gecaagaega 


actcgatcac 


catcgtgatg 


1080 


gacggggatg 


cggtgccggt 


gaacgaggcc 


gtcgaggaga 


tctactgtga 


cggcgtcagc 


1140 


gctggcgacg 


actcaacgga 


cgtgatcatg 


aagtgtccgc 


cgccagcgac 


gtctccgtca 


1200 


caggtctatc 


tcaacgtgat 


gaacgccgtc 


gaeaattegg 


acgacgagga 


aagcttcgat 


1260 


ccgatcgacc 


gattcctacg 


tccgcgcgtt 


aaggegatet 


ccccgttggc 


caaatccccc 


1320 


gcattgtctc 


tacactcggc 


cacctcggac 


catggatacg 


agtccatact 


gggctctccc 


1380 


acatccgtgg 


ctctcactct 


gcccgcagat 


gaggacgatt 


tcccctggga 


gagcaacttt 


1440 
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gacgagctgt ttcccagttt gatctga 1467 

<210> 46 

<211> 488 

<212> PRT 

<213> Drosophila melanogaster 

<400> 46 

Met Ala Pro Thr Ala Asn Thr Val Leu lie Thr Val Pro Arg Thr Ala 
1 5 10 15 

lie Thr Ser Asn Asn Leu Pro Lys Leu Arg Pro Ala Pro Leu Thr Ala 
20 25 30 

Ala Leu Leu Lys Val Ser Ala Thr Pro Ser Ala Ser Pro Thr Pro Ser 
35 40 45 

Ser Ser Gly Tyr Ala Ser Ser Ser Asn Met Asp Asp. Asp Asn Met Ala 
50 55 60 

Ala Ser Gin Pro Lys Ala Lys Lys Arg Arg Leu Asp His Leu Thr Trp 
65 70 75 80 

Glu Glu Lys Val Gin Arg Lys Lys Leu Lys Asn Arg Val Ala Ala Gin 
85 90 95 

j 

Thr Ser Arg Asp Arg Lys Lys Ala Arg Met Glu Glu Met Asp Tyr Glu 
100 105 110 

lie Lys Glu Leu Thr Asp Arg Thr Glu He Leu Gin Asn Lys Cys Asp 
115 120 125 

Ser Leu Gin Ala He Asn Glu Ser Leu Leu Ala Lys Asn His Lys Leu 
130 135 140 

Asp Ser Glu Leu Glu Leu Leu Arg Gin Glu Leu Ala Glu Leu Lys Gin 
145 150 155 160 

Gin Gin Gin His Asn Thr Arg Cys He Ser Gin Ser Asn Ala Ser Ala 
165 170 175 

Gly Ala Glu Gly Trp Tyr Thr Thr Gly Gly His Thr Val Val Ser Ala 
180 185 190 

Ser Ala Gly Gly Ala Ala Glu Glu Gin Gin Glu Pro Gly Leu Thr Leu 
195 200 205 

Glu Ser Cys Gly Pro Leu Pro Thr Leu Gin Asp Met Leu Gly Val Asp 
210 215 220 

Glu Glu Phe Asp Val Lys Arg Leu Glu Glu Leu Ala Glu Ser Leu Leu 
225 230 235 240 

Ala Asp He Thr Ala Asp Leu Glu Thr Gly Ala Gly Ala Ser Ser Pro 
245 250 255 

Ala Ala Ala Gin Asp Ala Gly Asn Ala Glu Arg Leu Pro Gly Pro Met 
260 265 270 
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Val Gly Pro Ala Ala Glu Arg Leu Glu Ser Asp Gly His Arg Ala Asn 
275 280 285 

Gly Leu Asn Val Glu Gin Glu Gin Glu Thr Glu His Lys Val Ser Leu 
290 295 300 

Asn Val Gin Met Leu Lys lie Asn Gly Asn Pro Gin His Thr Thr Ala 
305 310 315 320 

Ala Pro Ala Ser Arg Thr Ala Thr lie Thr Ala Thr Ala Ala Ala Ser 
325 330 335 

Gin Leu Gin Ala Thr Pro Asp Thr Val Tyr Gly Thr Tyr Asp Ala Lys 
340 345 350 

Thr Asn Ser He Thr He Val Met Asp Gly Asp Ala Val Pro Val Asn 
355 360 365 

Glu Ala Val Glu Glu He Tyr Cys Asp Gly Val Ser Ala Gly Asp Asp 
370 375 380 

Ser Thr Asp Val lie Met Lys Cys Pro Pro Pro Ala Thr Ser Pro Ser 
385 390 395 400 

Gin Val Tyr Leu Asn Val Met Asn Ala Val Asp Asn Ser Asp Asp Glu 
405 410 415 

Glu Ser Phe Asp Pro lie Asp Arg Phe Leu Arg Pro Arg Val Lys Ala 
420 425 430 

He Ser Pro Leu Ala Lys Ser Pro Ala Leu Ser Leu His Ser Ala Thr 
435 440 445 

Ser Asp His Gly Tyr Glu Ser He Leu Gly Ser Pro Thr Ser Val Ala 
450 455 460 

Leu Thr Leu Pro Ala Asp Glu Asp Asp Phe Pro Trp Glu Ser Asn Phe 
465 470 475 480 

Asp Glu Leu Phe Pro Ser Leu He 
485 

<210> 47 
<211> 753 
<212> DNA 

<213> Drosophila melanogaster 
<400> 47 

atgagtcaca aaatcgccgc tgtgtgcctc ttgatgagct gcctgattgc cacggcttat 60 
agtgccgcta aggtgccaat ttctatctac tacgagtccc tgtgcccgga cagcgccaag 12 0 
ttcattacgg agcaggtata tccggcggtg aagggagaac tgcgcgatgt ggtggaactc 180 
actttcgtgc cattcggaaa gtctcagttc gttacccagg gctccgaagt gacgttcacc 240 
tgccaccacg gaccgaacga gtgctatggc aataaggtgc atgcctgcgc catcgagcac 3 00 
attcaggcca actcctatca ggtggagtac acgcgcgagt cgctcacgat ggacttcatc 360 
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aactgcctaa tgaaggccgg caagaatttc ccggacaacg tctatcccgg ccagcgatgc 42 0 

gcctcggaga- accacatcaa taactgggag aacatcaaga cctgtgccaa ctccaccgag 480 

ggaagcgttc tgctccggaa ggccggcgaa agcaccatgc ggctcaagga gccactcacc 540 

agcgtgccca ccattctgtt caatgagcaa ttcgacaaga aggtgaatga tcgcgcccag 600 

gtgaacttgg tgggcaccat ctgccaatac gtatccgccc cgcagccgcg catctgcaac 660 

cagcacaacg gagcatcgac tccatctttg gccagcgtaa gcgccatcct tagctccctg 720 

ctgggtcttt ggtttatccg ctccttctac taa 753 

<210> 48 

<211> 250 

<212> PRT 

<213> Drosophila melanogaster 

<400> 48 

Met Ser His Lys lie Ala Ala Val Cys Leu Leu Met Ser Cys Leu lie 
1 5 10 15 

Ala Thr Ala Tyr Ser Ala Ala Lys Val Pro lie Ser lie Tyr Tyr Glu 
20 25 30 

Ser Leu Cys Pro Asp Ser Ala Lys Phe lie Thr Glu Gin Val Tyr Pro 
35 40 45 

Ala Val Lys Gly Glu Leu Arg Asp Val Val Glu Leu Thr Phe Val Pro 
50 55 60 

Phe Gly Lys Ser Gin Phe Val Thr Gin Gly Ser Glu. Val Thr Phe Thr 
65 70 75. 80 

Cys His His Gly Pro Asn Glu Cys Tyr Gly Asn Lys Val His Ala Cys 
85 90 95 

Ala lie Glu His lie Gin Ala Asn Ser Tyr Gin Val Glu Tyr Thr Arg 
100 105 ' 110 

Glu Ser Leu Thr Met Asp Phe He Asn Cys Leu Met Lys Ala Gly Lys 
115 120 125 

Asn Phe Pro Asp Asn Val Tyr Pro Gly Gin Arg Cys Ala Ser Glu Asn 
130 135 140 

His He Asn Asn Trp Glu Asn He Lys Thr Cys Ala Asn Ser Thr Glu 
145 150 155 160 

Gly Ser Val Leu Leu Arg Lys Ala Gly Glu Ser Thr Met Arg Leu Lys 
165 170 175 

Glu Pro Leu Thr Ser Val Pro Thr He Leu Phe Asn Glu Gin Phe Asp 
180 185 190 

Lys Lys Val Asn Asp Arg Ala Gin Val Asn Leu Val Gly Thr He Cys 
195 200 205 
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Gin Tyr Val Ser Ala Pro Gin Pro Arg lie Cys Asn Gin His Asn Gly 
210 215 220 

Ala Ser Thr Pro Ser Leu Ala Ser Val Ser Ala He Leu Ser Ser Leu 
225 230 235 240 

Leu Gly Leu Trp Phe He Arg Ser Phe Tyr 
245 250 • 

<210> 49 
<211> 1365 
<212> DNA 

<213> Drosophila melanogaster 



<400> 49 



atgtttgtgc 


tctacgaaac 


gccggcgggc 


tacgcgattt 


tcaagctgct 


ggacgaaaag 


60 


aaactggagc 


aggtggacaa 


tctgtaccag 


gagtttgaga 


ctccggagaa 


ggccaacaag 


120 


ctgctgaagc 


tgaagcactt 


tgagaaattc 


aatgacacca 


cagaggcgct 


ggccgctgca 


180 


acggcggcgg 


tggagggcaa 


ggtagccaag 


ccgctgaaaa 


agacactcaa 


gaagctgctc 


240 


gttgacgacg 


tgcagtcttc 


gctcttggtt 


gccgatgcca 


aactgggcac 


agccatcaag 


300 


gacaaactgt 


cggtacagtg 


tgtctgcaac 


actggcgtcc 


aggagctgat 


gcgctgtatt 


360 


cgccagcagg 


cggacagtct 


gcttggtggt 


ctgcccaagc 


gtgagatgac 


cgccatggcc 


420 


ctgggtcttg 


cccactcctt 


gtcgcgctac 


aagcttaagt 


tctcgcccga 


caagatcgac 


480 


acaatgattg 


tgcaggccca 


gtgcttgctg 


gatgacctgg 


acaaggagtt 


gaacaactac 


540 


atgatgcgtg 


cacgcgagtg 


gtacggttgg 


cactttcccg 


agctgggcaa 


gattattacc 


600 


gacaacattg 


ccttcgtgaa 


gaccatcaag 


ttggtgggca 


ccagggataa 


tatggccaca 


660 


agcgatctgt 


ccgacattct 


gccagaagat 


gtggaggaaa 


aggtcaagga 


ggcagctgag 


720 


atctctatgg 


gtaccgaaat 


ctccgaggag 


gatgtgctga 


acattcagtg 


tctgtgcgac 


780 


gagatcatat 


cgatcaacga 


ttaccgcacc 


cacttgtacg 


actacttgaa 


ggccagaatg 


840 


atggccatgg 


ctccgaattt 


gacagtgctc 


gtgggcgaca 


ccgtcggcgc 


tcgactgatt 


900 


gcccatgctg 


gctcgctgat 


taacctggcc 


aagcatccct 


catctactgt 


acaaattctg 


960 


ggcgccgaga 


aagcactctt 


ccgtgcgctg 


aagaccaaga 


aggatactcc 


aaagtacggt 


1020 


ttgatctatc 


acgcccagtt 


ggtgggacag 


gcaagccaga 


agaacaaggg 


caaaatgtcg 


1080 


cgttcactgg 


ccgccaaagc 


gtcgcttgcc 


acgcgtgttg atgcctttgg. cgaagaggct 


1140 


acctttgagc 


taggagcggc 


tcacaaggtt 


aaactggagt 


ctcggctgcg 


actcctggag 


1200 


gagggcaacc 


tgcgcaaact 


ctccggcacc 


ggcaaggcca 


aggccaagtt 


cgagaagtac 


1260 


caggccaaga 


ggcgaggtgt 


tcacctacca 


accagaggcc 


gacaacacct 


tgaacgtgaa 


1320 


gaagaagcgc 


aagcactccg 


agtccgaaca 


gcagacgcct 


gttaa 




1365 
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<210> 50 

<211> 454 

<212> PRT 

<213> Drosophila melanogaster 

<400> 50 

Met Phe Val Leu Tyr Glu Thr Pro Ala Gly Tyr Ala He Phe Lys Leu 
1 5 10 15 

Leu Asp Glu Lys Lys Leu Glu Gin Val Asp Asn Leu Tyr Gin Glu Phe 
20 25 30 

Glu Thr Pro Glu Lys Ala Asn Lys Leu Leu Lys Leu Lys His Phe Glu 
35 40 45 

Lys Phe Asn Asp Thr Thr Glu Ala Leu Ala Ala Ala Thr Ala Ala Val 
50 55 60 

Glu Gly Lys Val Ala Lys Pro Leu Lys Lys Thr Leu Lys Lys Leu Leu 
65 ' 70 75 80 

Val Asp Asp Val Gin Ser Ser Leu Leu Val Ala Asp Ala Lys Leu Gly 
85 90 95 

Thr Ala He Lys Asp Lys Leu Ser Val Gin Cys Val Cys Asn Thr Gly 
100 105 110 

Val Gin Glu Leu Met Arg Cys He Arg Gin Gin Ala Asp Ser Leu Leu 
115 120 125 

Gly Gly Leu Pro Lys Arg Glu Met Thr Ala Met Ala Leu Gly Leu Ala 
130 135 140 

His Ser Leu Ser Arg Tyr Lys Leu Lys Phe Ser Pro Asp Lys He Asp 
145 150 155 "* 160 

Thr Met He Val Gin Ala Gin Cys Leu Leu Asp Asp Leu Asp Lys Glu 
165 170 ~ 175 

Leu Asn Asn Tyr Met Met Arg Ala Arg Glu Trp Tyr Gly Trp His Phe 
180 185 190 

Pro Glu Leu Gly Lys lie He Thr Asp Asn He Ala Phe Val Lys Thr 
195 200 205 

He Lys Leu Val Gly Thr Arg Asp Asn Met Ala Thr Ser Asp Leu Ser 
210 215 220 

Asp He Leu Pro Glu Asp Val Glu Glu. Lys Val Lys Glu Ala Ala Glu 
225 230 235 240 

He Ser Met Gly Thr Glu He Ser Glu Glu Asp Val Leu Asn He Gin 
245 250 255 

Cys Leu Cys Asp Glu He He Ser He Asn Asp Tyr Arg Thr His Leu 
260 265 270 

Tyr Asp Tyr Leu Lys Ala Arg Met Met Ala Met Ala Pro Asn Leu Thr 
275 280 285 
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Val Leu Val Gly Asp Thr Val Gly Ala Arg Leu lie Ala His Ala Gly 
290 295 300 

Ser Leu lie Asn Leu Ala Lys His Pro Ser Ser Thr Val Gin lie Leu 
305 310 315 320 

Gly Ala Glu Lys Ala Leu Phe Arg Ala Leu Lys Thr Lys Lys Asp Thr 
325 330 335 

Pro Lys Tyr Gly Leu lie Tyr His Ala Gin Leu Val Gly Gin Ala Ser 
340 345 350 

Gin Lys Asn Lys Gly Lys Met Ser Arg Ser Leu Ala Ala Lys Ala Ser 
355 360 365 

Leu Ala Thr Arg Val Asp Ala Phe Gly Glu Glu Ala Thr Phe Glu Leu 
370 375 380 

Gly Ala Ala His Lys Val Lys Leu Glu Ser Arg Leu Arg Leu Leu Glu 
385 390 395 " 400 

Glu Gly Asn Leu Arg Lys Leu Ser Gly Thr Gly Lys Ala Lys Ala Lys 
405 410 ^ 415 

Phe Glu Lys Tyr Gin Ala Lys Arg Arg Gly Val His Leu Pro Thr Arg 
420 425 430 

Gly Arg Gin His Leu Glu Arg Glu Glu Glu Ala Gin Ala Leu Arg Val 
435 440 445 

Arg Thr Ala Asp Ala Cys 
450 

<210> 51 

<211> 1218 

<212> DNA 

<213> Drosophila melanogaster 

<400> 51 



atgagtgtct 


gtgagagcaa 


agccgttgtg 


caacagcaac 


tgcagcagca 


cttgcagcaa 


60 


caggcagccg 


cagcagttgt 


tgcggtcgcg 


caacagcagc 


aggctcaagc 


ccaagcccag 


120 


gctcaggctc 


aggcacagca 


gcagcaacag 


gcgccgcagg 


tggtggtccc 


catgaccccg 


180 


cagcacttga 


ccccacagca 


gcagcagcag 


agcacacaga 


gcatcgccga 


ctatctggcc 


240 


cagttgctca 


aggaccgcaa 


gcaactggcc 


gccttcccca 


acgtcttcac 


ccacgtcgaa 


300 


cgcctgctgg 


acgaagaaat 


tgcacgcgtg 


cgcgcctcac 


tgttccagat 


caatggggtc 


360 


aagaaggagc 


cgctcactct 


gcccgaaccc 


gagggctctg 


tggtgacgat 


gaacgagaag 


420 


gtttatgtgc 


cagtccgcga 


gcatccagat 


ttcaactttg 


tcggtcgcat 


tttgggaccc 


480 


cgtggcatga 


ccgccaagca 


attggaacag 


gagaccggct 


gcaagattat 


ggtccgaggc 


540 


aagggttcca 


tgcgcgacaa 


gaagaaggag 


gacgccaacc 


gtggcaagcc 


taactgggag 


600 


catctgtccg 


atgacctgca 


tgtcctgata 


accgtcgagg 


acaccgagaa 


ccgtgccaca 


660 
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gtgaagttgg 


cccaggccgt 


cgccgaagta 


cagaagttgc 


tcgtgccgca 


agccgaaggc 


720 


gaagatgagc 


taaagaaacg 


tcaactcatg 


gaattggcga 


ttattaatgg cacttatagg 


780 


gacacaacag cgaaatctgt 


cgcagtgtgc 


gatgaggagt 


ggcgccgcct 


ggttgccgcc 


840 


tctgatagcc 


gcctgctgac 


atccaccggc 


ctgcccggcc 


ttgccgccca 


gatccgtgca 


900 


cccgccgccg 


ccccgcttgg 


cgccccattg 


atcctgaatc 


cccggatgac 


cgtccccaca 


960 


acggcggcca 


gcatattgtc 


cgcccaggcc 


gctccgacag 


ccgccttcga 


ccagaccggc 


1020 


catggaatga 


tcttcgcacc 


gtacgattat 


gcgaactacg 


ccgccctagc 


cggcaatcct 


1080 


ctgctcacgg 


aatatgctga 


tcatagcgta 


ggcgccatta agcagcagcg tcgtttggcg 


1140 


actaaccgcg 


agcatcccta 


tcagcgagca 


acggtcggag 


tgccagccaa 


gccggcgggt 


1200 


ttcattgaga 


tacagtaa 










1218 



<210> 52 
<211> 405 
<212> PRT 

<213> Drosophila melanogaster 
<400> 52 

Met Ser Val Cys Glu Ser Lys Ala Val Val Gin Gin Gin Leu Gin Gin 
15 10 15 

His Leu Gin Gin Gin Ala Ala Ala Ala Val Val Ala Val Ala Gin Gin 
20 25 30 

Gin Gin Ala Gin Ala Gin Ala Gin Ala Gin Ala Gin Ala Gin Gin Gin 
35 40 45 

Gin Gin Ala Pro Gin Val Val Val Pro Met Thr Pro Gin His Leu Thr 
50 55 60 

Pro Gin Gin Gin Gin Gin Ser Thr Gin Ser lie Ala Asp Tyr Leu Ala 
65 70 75 - 80 

Gin Leu Leu Lys Asp Arg Lys Gin Leu Ala Ala Phe Pro Asn Val Phe 
85 90 95 

Thr His Val Glu Arg Leu Leu Asp Glu Glu lie Ala Arg Val Arg Ala 
100 105 110 

Ser Leu Phe Gin lie Asn Gly Val Lys Lys Glu Pro Leu Thr Leu Pro 
115 120 125 

Glu Pro Glu Gly Ser Val Val Thr Met Asn Glu Lys Val Tyr Val Pro 
130 135 140 

Val Arg Glu His Pro Asp Phe Asn Phe Val Gly Arg lie Leu Gly Pro 
145 150 155 " 160 

Arg Gly Met Thr Ala Lys Gin Leu Glu Gin Glu Thr Gly Cys Lys lie 
165 170 175 
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Met Val Arg Gly Lys Gly Ser Met Arg Asp Lys Lys Lys Glu Asp Ala 
180 185 190 

Asn Arg Gly Lys Pro Asn Trp Glu His Leu Ser Asp Asp Leu His Val 
195 200 205 

Leu lie Thr Val Glu Asp Thr Glu Asn Arg Ala Thr Val Lys Leu Ala 
210 215 220 

Gin Ala Val Ala Glu Val Gin Lys Leu Leu Val Pro Gin Ala Glu Gly 
225 230 235 240 

Glu Asp Glu Leu Lys Lys Arg Gin Leu Met Glu Leu Ala lie lie Asn 
245 250 255 

Gly Thr Tyr Arg Asp Thr Thr Ala Lys Ser Val Ala Val Cys Asp Glu 
260 265 270 

Glu Trp Arg Arg Leu Val Ala Ala Ser Asp Ser Arg Leu Leu Thr Ser 
275 280 285 

Thr Gly Leu Pro Gly Leu Ala Ala Gin lie Arg Ala Pro Ala Ala Ala 
290 295 300 

Pro Leu Gly Ala Pro Leu He Leu Asn Pro Arg Met Thr Val Pro Thr 
305 310 315 320 

Thr Ala Ala Ser He Leu Ser Ala Gin Ala Ala Pro Thr Ala Ala Phe 
325 330 335 

Asp Gin Thr Gly His Gly Met He Phe Ala Pro Tyr Asp Tyr Ala Asn 
340 345 350 

Tyr Ala Ala Leu Ala Gly Asn Pro Leu Leu Thr Glu Tyr Ala Asp His 
355 360 365 

Ser Val Gly Ala He Lys Gin Gin Arg Arg Leu Ala Thr Asn Arg Glu 
370 375 380 

His Pro Tyr Gin Arg Ala Thr Val Gly Val Pro Ala Lys Pro Ala Gly 
385 - 390 395 400 

Phe He Glu He Gin 
405 

<210> 53 
<211> 1290 
<212> DNA 

<213> Drosophila melanogaster 
<400> 53 

atgagtggca agcaggtagt catccttctg ggcagtgtcc tgatcctggg atgcttacaa 60 
gtggcagcgg caacggaaac ggataacaaa accaacgatt tcgtggccac cgacgaatgg 120 
cagacgattg cggaaggtca agctattcca aggggcctgc acgtgcgcat caacctacaa 180 
acggggctca aggaagccaa actcttagac gaaagcgaac gtggcacgtc gctgcagagt 240 
caaccggatg atcagaatgc tcgggaatct cacgatgaca acgaacccct ggctctggac 3 00 
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tataaaccgg 


acataatcga 


ggagtctata 


cggcgggtca 


aggagcagaa 


gaagagctat 


360 


gccgagctac 


gcaaagcgta 


caaagagttc 


cagaagaact 


ttcgcaccga 


cggagaactg 


420 


atcgtccagt 


taatcgatca 


gtttcggaac 


ttcagcagaa 


cgccgctaga 


gtcagagatg 


480 


cgctccaagc 


tggactgcct 


ggaaaatctg 


gagtatttgc 


tccatcagat 


agacaatgcc 


540 


ttgatgttca 


ttgataatgg gggattggat 


gatgtactac 


tgcccattgt 


tgtgaacgat 


600 


accagtacat 


ccctgagagt 


gtcggccatg 


cgtgtgttgg 


gctcgctggc 


gagcaacaat 


660 


cccaaggccc 


agatcaaggt 


gttcgaaaag 


aatttcgggt 


ctcatctggc 


tcagattctg 


720 


accagttccg 


gaaatgtcgg 


tgagatctcc 


gctgcattgc 


acgcctttgg 


agccttgttg 


780 


cggaaatttc 


cgctagccca 


gcagcgagtg 


ctttccacct 


cgggtacaca 


ggctctgatc 


840 


aaggtgctcc 


agagtccgga 


tgtggagctg 


cggagcaagg 


cgaaggtagt 


gactctcata 


900 


agcgacctag 


tgctggagaa 


gcggtcagtg 


ctggatgtca 


gcaaagatga 


tcccgaagcc 


960 


tcatccacaa 


tggcgcaata 


tgtgctcttg 


gacttcgagt 


cgtggctgaa 


aacgccgggc 


1020 


tactgcgcgg 


cggtggacac 


tgtgctaacc 


aaggagttcc 


tgctcctcct 


agagcaaccg 


1080 


gaggtggtgg 


aacagtttgc 


caccgcattg 


gagaccaccg 


aagatatgtg 


caccagcacg 


1140 


tggtcgcaaa 


gttccggtct 


caggcatgca 


ctattaaccg 


ttcgcaatcg 


gtatgccaac 


1200 


agcacggacg 


agtaccgact 


ggaggtgtcc 


cagattttgg 


ccaaactgtg 


cgagagattg 


1260 


ttcaacaagc 


ccaagcacac 


cgaactgtaa 








1290 



<210> 54 

<211> 429 

<212> PRT 

<213> Drosophila melanogaster 

<400> 54 

Met Ser Gly Lys Gin Val -Val He Leu Leu Gly Ser Val Leu He Leu 
1 5 10 15 

Gly Cys Leu Gin Val Ala Ala Ala Thr Glu Thr Asp Asn Lys Thr Asn 
20 25 30 

Asp Phe Val Ala Thr Asp Glu Trp Gin Thr He Ala Glu Gly Gin Ala 
35 40 45 

He Pro Arg Gly Leu His Val Arg He Asn Leu Gin Thr Gly Leu Lys 
50 55 60 

Glu Ala Lys Leu Leu Asp Glu Ser Glu Arg Gly Thr Ser Leu Gin Ser 
65 70 75 80 

Gin Pro Asp Asp Gin Asn Ala Arg Glu Ser His Asp Asp Asn Glu Pro 
85 90 95 
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Leu Ala Leu Asp Tyr Lys Pro Asp lie lie Glu Glu Ser lie Arg Arg 
100 105 110 

Val Lys Glu Gin Lys Lys Ser Tyr Ala Glu Leu Arg Lys Ala Tyr Lys 
115 120 125 

Glu Phe Gin Lys Asn Phe Arg Thr Asp Gly Glu Leu lie Val Gin Leu 
130 135 140 

lie Asp Gin Phe Arg Asn Phe Ser Arg Thr Pro Leu Glu Ser Glu Met 
145 150 155 160 

Arg Ser Lys Leu Asp Cys Leu Glu Asn Leu Glu Tyr Leu Leu His Gin 
165 170 175 

lie Asp Asn Ala Leu Met Phe He Asp Asn Gly Gly Leu Asp Asp Val 
180 185 " 190 

Leu Leu Pro He Val Val Asn Asp Thr Ser Thr Ser Leu Arg Val Ser 
195 200 205 

Ala Met Arg Val Leu Gly Ser Leu Ala Ser Asn Asn Pro Lys Ala Gin 
210 215 220 

He Lys Val Phe Glu Lys Asn Phe Gly Ser His Leu Ala Gin He Leu 
225 230 235 240 

Thr Ser Ser Gly Asn Val Gly Glu He Ser Ala Ala Leu His Ala Phe 
245 250 255 

Gly Ala Leu Leu Arg Lys Phe Pro Leu Ala Gin Gin Arg Val Leu Ser 
260 265 ~ 270 

Thr Ser Gly Thr Gin Ala Leu He Lys Val Leu Gin Ser Pro Asp Val 
275 280 285 

Glu Leu Arg Ser Lys Ala Lys Val Val Thr Leu He Ser Asp Leu Val 
290 295 300 

Leu Glu Lys Arg Ser Val Leu Asp Val Ser Lys Asp Asp Pro Glu Ala 
305 310 315 ~ 320 

Ser Ser Thr Met Ala Gin Tyr Val Leu Leu Asp Phe Glu Ser Trp Leu 
325 330 335 

Lys Thr Pro Gly Tyr Cys Ala Ala Val Asp Thr Val Leu Thr Lys Glu 
340 345 350 

Phe Leu Leu Leu Leu Glu Gin Pro Glu Val Val Glu Gin Phe Ala Thr 
355 360 365 

Ala Leu Glu Thr Thr Glu Asp Met Cys Thr Ser Thr Trp Ser Gin Ser 
370 375 380 

Ser Gly Leu Arg His Ala Leu Leu Thr Val Arg Asn Arg Tyr Ala Asn" 
385 390 395 400 

Ser Thr Asp Glu Tyr Arg Leu Glu Val Ser Gin He Leu Ala Lys Leu 
405 410 4X5 

Cys Glu Arg Leu Phe Asn Lys Pro Lys His Thr Glu Leu 



114 



WO 02/057455 



PCT/US02/01568 



420 425 

<210> 55 
<211> 336 
<212> DNA 

<213> Drosophila melanogaster 
<400> 55 



atggtggccg 


ttaagaaaca 


aaagaaggct 


ctggagagca 


ccaacgcccg 


tctggcgctg 


60 


gtgatgaagt 


ccggcaaata 


ctgcctgggc 


tacaagcaga 


ccttgaagac 


cctgcgccag 


120 


ggcaaggcca 


aactggtgct 


catcgccagc 


aacacgcccg 


ccctgaggaa 


gtccgagatc 


180 


gagtactacg 


ctatgctggc 


caagactgaa 


gtccagcact 


acagcggcac 


caacatcgag 


240 


ctgggcaccg 


cctgtggtaa 


atacttccgc 


gtgtgcaccc 


tgtccatcac 


cgatcctgga 


300 


gattcggaca 


tcatccgctc 


gctggagacg 


gcctaa 






336 



<210> 56 

<211> 111 

<212> PRT 

<213> Drosophila melanogaster 

<400> 56 



Met Val Ala Val Lys Lys Gin Lys Lys Ala Leu Glu Ser Thr Asn Ala 
1 5 10 15 

Arg Leu Ala Leu Val Met Lys Ser Gly Lys Tyr Cys Leu Gly Tyr Lys 
20 25 .30 

Gin Thr Leu Lys Thr Leu Arg Gin Gly Lys Ala Lys Leu Val Leu lie 
35 40 45 

Ala Ser Asn Thr Pro Ala Leu Arg Lys Ser Glu lie Glu Tyr Tyr Ala 
50 55 60 

Met Leu Ala Lys Thr Glu Val Gin His Tyr Ser Gly Thr Asn lie Glu 
65 70 75 80 

Leu Gly Thr Ala Cys Gly Lys Tyr Phe Arg Val Cys Thr Leu Ser He 
85 90 95 

Thr Asp Pro Gly Asp Ser Asp He He Arg Ser Leu Glu Thr Ala 
100 105 110 

<210> 57 
<211> 822 
<212> DNA 

<213> Drosophila melanogaster 
<400> 57 

atggctcact tcgcgatgac accaaacata cgtcacaaca acaaaaacaa caacaacaac 60 
aacgacaaga tgtggcagca tgtgcacaaa tgcaatccgg ttcgcttgcc cgccaagcta 120 
gacgagcaaa aaatgtttat ttttaacaat attccacaga ttatcatctg tcgtcgtctg . 180 
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atgcacttcg 


atgaatgggc 


gacgcttcct 


ttcgctcgcc 


atccgccgcg 


atccgctgac 


240 


gccgcccatt 


ccggcagcaa 


gaactcaaac 


gttgcgaacg 


gaagcgaaat 


gcaagtggaa 


300 


tcgagctata 


ccaaatatgc 


cggacgtgtg 


ccacctttgg 


acctcaccca 


ggtgaatggt 


360 


ggccaagatt 


tgtggggcgg 


caatggtggc 


ggcaataacg 


catccgccag 


acgccatctg 


420 


catcatccct 


atcaaatgct 


ggacaagtgc 


cgcggcggag 


taaccctgat 


cagtgcatca 


480 


tccgccatct 


catctacatc 


caactcctcc 


gacgacaata 


acaatcgact 


gatgagcgct 


540 


gatgatggca 


ccaccagtct 


gctgcatccc 


ttgggctccg 


atggtctgcc 


tctggatccg 


600 


cgcgattgga 


cgcgagcgga 


tgtctggaaa 


tggctcatca 


atatggccgt 


atccgaggga 


660 


ttggaggtca 


ccgccgaact 


gccacagaaa 


ttccccatga 


acggcaaggc 


attgtgcctg 


720 


atgagtctcg 


atatgtacct 


gtgccgagtt 


cccgtgggcg 


gcaagatgct 


ctaccgcgac 


780 


ttccgggtgc 


gactcgcccg 


agcaatggcc 


ctgctatcat 


ag 




822 



<210> 58 
<211> 273 
<212> PRT 

<213> Drosophila melanogaster 
<400> 58 

Met Ala His Phe Ala Met Thr Pro Asn He Arg His Asn Asn Lys Asn 
15 10 15 

Asn Asn Asn Asn Asn Asp Lys Met Trp Gin His Val His Lys Cys Asn 
20 25 30 

Pro Val Arg Leu Pro Ala Lys Leu Asp Glu Gin Lys Met Phe He Phe 
35 40 45 

Asn Asn He Pro Gin lie He He Cys Arg Arg Leu Met His Phe Asp 
50 55 60 

Glu Trp Ala Thr Leu Pro Phe Ala Arg His Pro Pro Arg Ser Ala Asp 
65 70 75 80 

Ala Ala His Ser Gly Ser Lys Asn Ser Asn Val Ala Asn Gly Ser Glu 
85 90 95 

Met Gin Val Glu Ser Ser Tyr Thr Lys Tyr Ala Gly Arg Val Pro Pro 
100 105 110 

Leu Asp Leu Thr Gin Val Asn Gly Gly Gin Asp Leu Trp Gly Gly Asn 
115 120 125 

Gly Gly Gly Asn Asn Ala Ser Ala Arg Arg His Leu His His Pro Tyr 
130 135 140 

Gin Met Leu Asp Lys Cys Arg Gly Gly Val Thr Leu He Ser Ala Ser 
145 150 155 160 

Ser Ala He Ser Ser Thr Ser Asn Ser Ser Asp Asp Asn Asn Asn Arg 
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165 170 175 

Leu Met Ser Ala Asp Asp Gly Thr Thr Ser Leu Leu His Pro Leu Gly 
180 185 190 

Ser Asp Gly Leu Pro Leu Asp Pro Arg Asp Trp Thr Arg Ala Asp Val 
195 200 205 

Trp Lys Trp Leu He Asn Met Ala Val Ser Glu Gly Leu Glu Val Thr 
210 215 220 

Ala Glu Leu Pro Gin Lys Phe Pro Met Asn Gly Lys Ala Leu Cys Leu 
225 230 235 240 

Met Ser Leu Asp Met Tyr Leu Cys Arg Val Pro Val Gly Gly Lys Met 
245 250 ~ ~ 255 

Leu Tyr Arg Asp Phe Arg Val Arg Leu Ala Arg Ala Met Ala Leu Leu 
260 265 270 

Ser 

<210> 59 
<211> 1341 
<212> DNA 

<213> Drosophila melanogaster 
<400> 59 



atgcagatct 


ttgtgaagac 


tttgaccgga 


aagaccatca 


ccctcgaggt 


agagccctcg 


60 


gacaccattg 


agaatgttaa 


ggctaagatc 


.caagacaagg 


aaggaattcc 


cccagatcag 


120 


cagcgtctga 


tcttcgccgg 


caagcaactg 


gaagacggac 


gcaccctgtc 


cgattacaac 


180 


attcagaagg 


agtccaccct 


tcacttggtc 


cttcgtctcc 


gtggtggtat 


gcagatcttc 


240 


gtgaagactt 


tgaccggaaa 


gaccatcacc 


ctcgaggtag 


agccatcgga 


caccattgag 


300 


aataaggagt 


ccacccttca 


cttggtcctt 


cgtctccgtg 


gtggtatgca 


gatcttcgtg 


360 


aagactttga 


ccggaaagac 


catcaccctc 


gaggtagagc 


catcggacac 


aattgagaat 


420 


gttaaggcta 


agatccaaga 


caaggaggga 


attcccccag 


atcagcagcg 


tctgatcttc 


480 


gccggcaagc 


agcttgagga 


tggacgcacc 


ctgtccgatt 


acaacatcca 


gaaggagtcc 


540 


acccttcact 


tggtccttcg 


tctccgtggt 


ggtatgcaga 


tcttcgtgaa 


gactttgacc 


600 


ggaaagacca 


tcaccctcga 


ggtagagcct 


tcggacacca 


ttgagaatgt 


taaggctaag 


660 


atccaagaca 


aggagggaat 


tcccccagat 


cagcagcgtc 


tgatcttcgc 


cggcaagcag 


720 


cttgaggatg 


gacgcaccct 


gtccgattac 


aacattcaga 


aggagtccac 


ccttcacttg 


780 


gtccttcgtc. 


ttcgtggtgg 


tatgcagatc 


ttcgtgaaga 


ctttgaccgg 


aaagaccatc 


840 


accctcgagg 


tagagccatc 


ggacacaatt 


gagaatgtta 


aggctaagat 


ccaagacaag 


900 


gagggaattc 


ccccagatca 


gcagcgtctg 


atcttcgccg 


gcaagcagct 


tgaggatgga 


960 
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cgcaccctgt 


ccgattacaa 


catrcaaaacr 


CTr5 CTt* CC fi c c 








cqrtggtgqta 


tgcagatctt 


ccrccaaaaf fc 


CF\Pi CTPi t" ririCICT 
LrCiuy ci uuci^y 






1UOU 


cagcgtctga 


tct tcgccgg 


ciciy uciy CUL 


rra nTTPi t~ rrcrzir* 

y a y ya^yycn- 




CyattaCaaC 


i 1/tn 

-L-Lf± U 


atccagaagg 


agtccaccct 


tcacttggtc 


cttcgtctcc 


gtggtggtat 


gcagatcttc 


1200 


gtgaagactt 


tgaccggaaa 


gaccatcacc 


ctcgaggtag 


agccttcgga 


caccattgag 


1260 


aatgttaagg 


ctaagatcca 


agacaaggag 


ggaattcccc 


cagatcagca 


gcagtctgat 


1320 


cttcgccggc 


aagcagcttg 


a 








1341 



<210> 60 

<211> 446 

<212> PRT 

<213> Drosophila melanogaster 

<400> 60 

Met Gin He Phe Val Lys Thr Leu Thr Gly Lys Thr He Thr Leu Glu 
1 10 15 

Val Glu Pro Ser Asp Thr lie Glu Asn Val Lys Ala Lys He Gin Asp 
20 25 30 

Lys Glu Gly He Pro Pro Asp Gin Gin Arg Leu He Phe Ala Gly Lys 
35 40 45 

Gin Leu Glu Asp Gly Arg Thr Leu Ser Asp Tyr Asn He Gin Lys Glu 
50 55 60 

Ser Thr Leu His Leu Val Leu Arg Leu Arg Gly Gly Met Gin He Phe 
65 70 75 " 80 

Val Lys Thr Leu Thr Gly Lys Thr He Thr Leu Glu Val Glu Pro Ser 
85 90 95 

Asp Thr He Glu Asn Lys Glu Ser Thr Leu His Leu Val Leu Arg Leu 
100 105 110 

Arg Gly Gly Met Gin He Phe Val Lys Thr Leu Thr Gly Lys Thr He 
115 120 125 

Thr Leu Glu Val Glu Pro Ser Asp Thr He Glu Asn Val Lys Ala Lys 
130 135 140 

He Gin Asp Lys Glu Gly He Pro Pro Asp Gin Gin Arg Leu He Phe 
145 150 155 160 

Ala Gly Lys Gin Leu Glu Asp Gly Arg Thr Leu Ser Asp Tyr Asn He 
165 170 175 

Gin Lys Glu Ser Thr Leu His Leu Val Leu Arg Leu Arg Gly Gly Met 
180 185 190 



Gin He Phe Val Lys Thr Leu Thr Gly Lys Thr He Thr Leu Glu Val 
195 200 205 
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Glu Pro Ser Asp Thr He Glu Asn Val Lys Ala Lys lie Gin Asp Lys 
210 215 22 0 

Glu Gly He Pro Pro Asp Gin Gin Arg Leu He Phe Ala Gly Lys Gin 
225 230 235 ~ 240 

Leu Glu Asp Gly Arg Thr Leu Ser Asp Tyr Asn He Gin Lys Glu Ser 
245 250 255 

Thr Leu His Leu Val Leu Arg Leu Arg Gly Gly Met Gin He Phe Val 
260 265 270 

Lys Thr Leu Thr Gly Lys Thr He Thr Leu Glu Val Glu Pro Ser Asp 
275 280 285 

Thr lie Glu Asn Val Lys Ala Lys He Gin Asp Lys Glu Gly lie Pro 
290 295 300 

Pro Asp Gin Gin Arg Leu He Phe Ala Gly Lys Gin Leu Glu Asp Gly 
305 310 315 320 

Arg Thr Leu Ser Asp Tyr Asn He Gin Lys Glu Ser Thr Leu His Leu 
325 330 335 

Val Leu Arg Leu Arg Gly Gly Met Gin He Phe Ala Lys He Gin Asp 
340 345 350 

Lys Glu Gly He Pro Pro Asp Gin Gln~ Arg Leu He Phe Ala Gly Lys 
355 360 365 

Gin Leu Glu Asp Gly Arg Thr Leu Ser Asp Tyr Asn He Gin Lys Glu 
370 375 380 

Ser Thr Leu His Leu Val Leu Arg Leu Arg Gly Gly Met Gin He Phe 
385 390 395 400 

Val Lys Thr Leu Thr Gly Lys Thr He Thr Leu Glu Val Glu Pro Ser 
405 410 415 

Asp Thr He Glu Asn Val Lys Ala Lys He Gin Asp Lys Glu Gly He 
420 425 "* 430 

Pro Pro Asp Gin Gin Gin Ser Asp Leu Arg Arg Gin Ala Ala 
435 440 445 

<210> 61 
<211> 1884 
<212> DNA 

<213> Drosophila melanogaster 
<400> 61 

atgaaataca tcctggtaac tggtggcgtc attagtggcg tgggaaaagg agtgattgcc 60 
tcctcgttcg gaacgctttt gaaatcctgt ggtctggatg taacctcgat caagattgac 120 
ccctatatca atatagatgc tggaaccttt tcgccttatg agcatggcga ggtttacgtt 180 
ttggacgatg gcgccgaggt ggatctggat ctgggaaact atgaacggtt tttggatgtt 240 
accctgcatc gggacaacaa cataaccacc ggaaaaattt acaagttggt cattgagaag 300 
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gagcgcactg 


gcgagtactt 


gggcaaaacg 


crt tcaacrttcr 


fccccacacafc 


caefcera fc rrrr 


JO*-/ 


attcaggaat 


gggtggagcg 


cgtggcccag 


acacccgttc 


aaaaat c fc t c 


aaaaccacao 


420 


gtgtgcatcg 


tggaattggg 


aggaacgafct 


crataacatccr 

53 23 ^""23 «-«■»— ^^y 


aacrcrcafccrcc 


fc fc fc c crfc acra cr 


480 


gccttccgtc 


agtttcagtt 


ccgcgtaaag 


agagagaac t 


tctcrttfccfcrc 


c ca fc cr fccrfc c cr 


540 


ctggttccgt 


tgccaaaggc 


taceggagaa 


cccaaoacca 


aacccacaca 


a a cr fc fc c rrrr fc c 
cxay l- Luyy uu 


u w w 


agagaactga 


gagaatcrt crcr 


cctcraatccc 


era fc fc fc era fc fc cr 
y a i^y a i— y 


fc c fc Cfc*crrz* fc r» 


y g cLyct cicio c 


oou 


attggactgg 


aggtcaagga 


craacrat caerc 

23 2? ^— w €4y *w 


a a c fc fc fc fccrfc c 


a fc crfc ctctncrc* c 
cl L.y i»yyyyu^ 


z^pra fc #*~> o /~f rTfc rt 


79 0 


atatgcatcc 


acgatttgaa 


ctccatttat 


ca fc rrfc fc cc*cro 


fc fro fc fra fc rrrra 
Lyu uyauyya 


yLdyaauyy u 


Ton 
/ o u 


gttattgaat 


acctaaatga 


cr c crc c fc ar a cr 


r^fcfcaafca fc err 


cica t-y ciy t^act 


y ciy gaCC clclcx 


£5 4t U 


tgcttgcagc 


a a fc cr cr c cr a era 


fc fc t" crcr c crc tr fc 


i-yaaL.y yay a 


y l. Luy ucy 


Cyaay utuyc 




atcgccgtcg 


t Cf crcr a a a cr t a 




a /""•/"*!■ rrsa fc fc r*fTfc 
d<— y y a u Li,y l. 




aguuaaagee 


nrn 

y du 


ctgcaacatg 


cccrccctcfcrc 

Va* ^ *w VJj Vjp 


a erfcea a fc rrxr* 


aadv Ly y aa.u 


fc rrrrfc pfhfaf 


cgagtcgtgc 


lU^s u 


c t crc t gaacra 


aggaaac fc 1 1 


y » C* U- L- v_ u. y dy 


t~*c*CTS* nrr*a rrfc 
v_v_y ciy cicLy t— 


au^aLaayya 


guggcagaag 


lUoU 


ctatgcgata 


gecatggcat 


ccfcacrfcccTT* 




frfc fc r^r^r^rTfc crcr 
y L.coocy uyy 


aatgyayggc 




aagattcgtg 


catgecaatg 


crcrccrcicracra cr 

23 53 ****y 23 a y c*. y 


a a fc ca a a a crc* 


f~*a fc fc rrr« fc fc rrrr 
<»ciL> l« y *w l. uyy 


.**■ fc i~» fc rT*** fc fc « 

u.auuuyLLuy 




ggtc fcgcaag 


ccrcrcaatcat 

*J jTj x -*" w Np* U w 


fccraa fc fc ccrr*^ 


y cxcio. uaaau 


fc t~ rrrr fc fc r*« a s 


ggaegcaaac 


1 OCA 


accacagaaa 


tcgatccgaa 


cacaoctaat 


creefc fcercrfcoa 
y^u i- uyy u^o. 


fc prra fc a fc ctrr* 


arfarfra+T«ar 




acgggtcaat 


fc CTCTcrc crcrca c 


t~ a 1* irci-rc fc fc rr 


yyocia.yL-yctci 


fc s a /"* fc r*rfc fc fc fc 


cfcctgafcggfc 


1 "3 Q Ci 


cctagtgtca 


ttcgccagtt 


crfcafccrcrcaafc 

23 k«uv>yy VrUUL. 


v— y aaaay ^y 


tyuayyaywy 


t*rai*r ftfxr* a fc 
Lu.atu.ggcat 




cgttacgagg 


ttaatcccaa 


afcaccrfccrcafc 


c fc crc fc crcra a or 
*—» y v— uyy ciciy 


a erc*a a rrrrr*a fc 
ciy v_, ciciy yucii. 


CTCTTZ* fc fc fc /Tfc/T 

yuyaL ucyty 




ggcaccgacg 


tcgacaaaac 


fc acrcra fc crcraa 


a fc C? a fc fc era crc* 


fc ca crc cr rrfc ca 


fcrr^ffcar^fcfcfc 


IjOU 


gttgccaccc 


aatatcatcc 


a cr a cr fc a c fc fc cr 


V— y^yyi— v_ 


fc na a rrc rrrrfc c 
uy aayL.uy tu 


rrrpf e* r* fc fc fc r* 

yuu-ULUuuuc 


icon 


ctcggcctga 


tcctggcctc 


acr fccrcrafcccra 


fc fccraaccaa fc 


a fca fc fc r*a nr^rr 


CCCfc fc dfT^rrr* 1 

y y i-yuuyc 


icon 

J.OOU 


ctgtcgcccc 


gccagctatc 


cgacgcatcc 


teggatgagg 


aggacagtgt 


tgtgggcttg 


1740 


gccggagcaa 


caaaatcget 


gagctccttg 


aaaattccca 


ttacacccac 


aaatggaata 


1800 


tcaaaaagtt 


gcaatggtag 


cataagcact 


tccgacagcg 


aaggtgcctg 


cggaggcgfct 


1860 


gatcctacca 


atggccataa 


gtaa 








1884 



<210> 62 

<211> 627 

<212> PRT 

<213> Drosophila melanogaster 

<400> 62 
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Met Lys Tyr He Leu Val Thr Gly Gly Val He Ser Gly Val Gly Lys 
1 5 < 10 15 

Gly Val He Ala Ser Ser Phe Gly Thr Leu Leu Lys Ser Cys Gly Leu 
20 25 30 

Asp Val Thr Ser He Lys He Asp Pro Tyr He Asn He Asp Ala Gly 
35 40 45 ' 

Thr Phe Ser Pro Tyr Glu His Gly Glu Val Tyr Val Leu Asp Asp Gly 
50 55 60 

Ala Glu Val Asp Leu Asp Leu Gly Asn Tyr Glu Arg Phe Leu Asp Val 
65 70 75 80 

Thr Leu His Arg Asp Asn Asn He Thr Thr Gly Lys He Tyr Lys Leu 
85 90 95 

Val He Glu Lys Glu Arg Thr Gly Glu Tyr Leu Gly Lys Thr Val Gin 
100 105 110 

Val Val Pro His He Thr Asp Ala He Gin Glu Trp Val Glu Arg Val 
115 120 125 

Ala Gin Thr Pro Val Gin Gly Ser Ser Lys Pro Gin Val Cys He Val 
130 135 140 

Glu Leu Gly Gly Thr He Gly Asp He Glu Gly Met Pro Phe Val Glu 
145 150 155 160 

Ala Phe Arg Gin Phe Gin Phe Arg Val Lys Arg Glu Asn Phe Cys Leu 
165 170 175 

Ala His Val Ser Leu Val Pro Leu Pro Lys Ala Thr Gly Glu Pro Lys 
180 185 190 

Thr Lys Pro Thr Gin Ser Ser Val Arg Glu Leu Arg Gly Cys Gly Leu 
195 200 205 

Ser Pro Asp Leu lie Val Cys Arg Ser Glu Lys Pro He Gly Leu Glu 
210 215 220 

Val Lys Glu Lys He Ser Asn Phe Cys His Val Gly Pro Asp Gin Val 
225 230 235 * 240 

He Cys He His Asp Leu Asn Ser He Tyr His Val Pro Leu Leu Met 
245 250 255 

Glu Gin Asn Gly Val He Glu Tyr Leu Asn Glu Arg Leu Gin Leu Asn 
260 265 270 

He Asp Met Ser Lys Arg Thr Lys Cys Leu Gin Gin Trp Arg Asp Leu 
275 280 285 

Ala Arg Arg Thr Glu Thr Val Arg Arg Glu Val Cys He Ala Val Val 
290 295 300 

Gly Lys Tyr Thr Lys Phe Thr Asp Ser Tyr Ala Ser Val Val Lys Ala 
305 310 315 320 
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Leu Gin His Ala Ala Leu Ala Val Asn Arg Lys Leu Glu Leu Val Phe 
325 330 335 

lie Glu Ser Cys Leu Leu Glu Glu Glu Thr Leu His Ser Glu Pro Ser 
340 345 350 

Lys Tyr His Lys Glu Trp Gin Lys Leu Cys Asp Ser His Gly lie Leu 
355 360 365 

Val Pro Gly Gly Phe Gly Ser Arg Gly Met Glu Gly Lys lie Arg Ala 
370 375 380 

Cys Gin Trp Ala Arg Glu Asn Gin Lys Pro Leu Leu Gly lie Cys Leu 
385 390 395 400 

Gly Leu Gin Ala Ala Val lie Glu Phe Ala Arg Asn Lys Leu Gly Leu 
405 410 415 

Lys Asp Ala Asn Thr Thr Glu lie Asp Pro Asn Thr Ala Asn Ala Leu 
420 425 430 

Val lie Asp Met Pro Glu His His Thr Gly Gin Leu Gly Gly Thr Met 
435 . 440 445 

Arg Leu Gly Lys Arg He Thr Val Phe Ser Asp Gly Pro Ser Val He 
450 455 460 

Arg Gin Leu Tyr Gly Asn Pro Lys Ser Val Gin Glu Arg His Arg His 
465 470 475 480 

Arg Tyr Glu Val Asn Pro Lys Tyr Val His Leu Leu Glu Glu Gin Gly 
485 490 495 

Met Arg Phe Val Gly Thr Asp Val Asp Lys Thr Arg Met Glu He He 
500 505 510 

Glu Leu Ser Gly His Pro Tyr Phe Val Ala Thr Gin Tyr His Pro Glu 
515 520 525 

Tyr Leu Ser Arg Pro Leu Lys Pro Ser Pro Pro Phe Leu Gly Leu He 
530 535 540 

Leu Ala Ser Val Asp Arg Leu Asn Gin Tyr He Gin Arg Gly Cys Arg 
545 550 555 560 

Leu Ser Pro Arg Gin Leu Ser Asp Ala Ser Ser Asp Glu Glu Asp Ser 
565 570 575 

Val Val Gly Leu Ala Gly Ala Thr Lys Ser Leu Ser Ser Leu Lys He 
580 585 590 

Pro He Thr Pro Thr Asn Gly He Ser Lys Ser Cys Asn Gly Ser He 
595 600 605 

Ser Thr Ser Asp Ser Glu Gly Ala Cys Gly Gly Val Asp Pro Thr Asn 
610 615 620 

Gly His Lys 
625 

<210> 63 
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<211> 1905 

<212> DNA 

<213> Drosophila melanogaster 

<400> 63 



atgaactcca 


tgaaggtggc 


catgcagaac 


tttagccatc 


gccagcatcc 


cgccgtgacg 


60 


ataacgagcg 


ccgacggcac gcaatcaacg 


gcaaagagca 


agtacaaaga 


cggcagtgcc 


120 


catccgcatc 


aaggcagcga 


cgcgcagtat 


taccacacgg 


tgacggcggt 


gcgtccaaac 


180 


tcttcccaac 


ggtcgccgat 


gaccaaggtc 


atggatctgt 


tccggcatcg 


atccagctcg 


240 


gttgtcagcg 


aagccgacaa 


acgcaaagcg 


gctcacatgc 


gtcgtgcctc 


cgcggatttg 


300 


gagaaacgtc 


gtgcatcagt 


tggtgccgca 


ggtcgaggac 


tgcgagggga 


tggtactttg 


360 


gatccacacc 


atgcagccat 


cctcttcaga 


gactcacgag 


ggttgcctgt 


cgctgatccg 


420 


ttcctagaga 


aagtaaatct 


atcagatctg 


gaagaggacg 


actcacagat 


cttcgtgaag 


480 


ttctttcgtt 


ttcacaagtg 


ctatgatctg 


atacccacct 


ccgccaagtt 


ggttgtcttc 


• 540 


gacacccagc 


ttcttgtaaa 


gaaggccttc 


tacgccctcg 


tctacaacgg 


tgtgcgagcg 


600 


gcaccgctct 


gggattcgga 


gaagcaacag 


ttcgtgggca 


tgctaaccat 


cacggacttt 


660 


atcaagatcc 


tgcaaatgta 


ttacaaatcg 


ccaaatgcgt 


ccatggagca 


gctggaagag 


720 


cacaaactgg 


acacgtggcg 


gagcgtgctg 


cacaaccagg 


tgatgccgtt 


ggtcagcatc 


780 


ggaccggatg 


cgtccctcta 


cgatgccatc 


aaaattctca 


tccacagccg 


catacatcgc 


840 


ctgcccgtca 


tcgatccggc 


gaccggcaat 


gtcctctaca 


tcctgacaca 


taaacgcata 


900 


cttaggttcc 


ttttcctata 


cattaatgaa 


ttaccaaagc 


ccgcgtacat 


gcaaaaaagt 


960 


ttgcgcgaac 


tgaagattgg 


cacctataac 


aacatcgaga 


ccgccgacga 


gacgacgagc 


1020 


atcatcacgg 


cgctcaagaa 


atttgtggag 


cgacgagtct 


cagccctgcc 


actagtggat 


1080 


tccgatggtc 


gcctcgttga 


catttacgca 


aagtttgatg 


tgattaatct 


cgccgccgag 


1140 


aaaacctaca 


acgatctcga 


tgtttcgctg 


cgcaaagcca 


acgagcaccg 


gaacgagtgg 


1200 


ttcgagggcg 


tgcagaagtg 


caatctggac 


gaatcgctct 


acacgatcat 


ggaacgaatc 


1260 


gtccgcgccg 


aagtacatcg 


actggtggtg 


gtcgacgaga 


atcgcaaagt 


gatcggcatt 


1320 


atctcgctgt 


ccgatatact 


gctctacctc 


gtcctgcgac 


caagcggtga 


aggcgtcggt 


1380 


ggctcggaga 


gctcattgcg 


tgcgtccgat 


cccgttctgc 


tgcgcaaagt 


ggctgaggtt 


1440 


gaaataccag 


cgacagccgc 


agcggcgacg 


acaacaaccc 


cgcctcgcag 


tccatcggcc 


1500 


ggatccggca 


atcgcagcct 


gatcgaggac 


atacccgaag 


aggagacggc 


gccggcgagg 


1560 


agcgacgatg 


ccgacagtga 


taacaataag 


tccgccagtg 


aggataaagc 


caacaataac 


1620 


cagcacgacc 


agacgacgac 


ggctgcgaca 


gctaatggtg 


atagcaacaa 


cagccccgta 


1680 
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gaagtgtcct ttgccgatga ggcgcaggaa gaagaagctg ccgaccaggt cgagcgcagc 1740 

aattgtgatg atgatgacca gccagcgtta gcggagattg agcgcaagaa tgcatcgatg 1800 

gacgacgacg aggacgatgg gatgagcagc gccgtgtccg ctgcctccgc tttgggccag 1860 

tcactgacgc ccgcggcgca agaaatggcg ttggttagtg aataa 1905 



<210> 64 
<211> 634 
<212> PRT 

<213> Drosophila melanogaster 
<400> 64 

Met Asn Ser Met Lys Val Ala Met Gin Asn Phe Ser His Arg Gin His 
15 10 15 

Pro Ala Val Thr lie Thr Ser Ala Asp Gly Thr Gin Ser Thr Ala Lys 
20 25 30 

Ser Lys Tyr Lys Asp Gly Ser Ala His Pro His Gin Gly Ser Asp Ala 
35 40 45 

Gin Tyr Tyr His Thr Val Thr Ala Val Arg Pro Asn Ser Ser Gin Arg 
50 55 60 

Ser Pro Met Thr Lys Val Met Asp Leu Phe Arg His Arg Ser Ser Ser 
65 70 75 80 

Val Val Ser Glu Ala Asp Lys Arg Lys Ala Ala His Met Arg Arg Ala 
85 90 95 

Ser Ala Asp Leu Glu Lys Arg Arg Ala Ser Val Gly Ala Ala Gly Arg 
100 105 110 

Gly Leu Arg Gly Asp Gly Thr Leu Asp Pro His His Ala Ala lie Leu 
115 120 125 

Phe Arg Asp Ser Arg Gly Leu Pro Val Ala Asp Pro Phe Leu Glu Lys 
130 135 140 

Val Asn Leu Ser Asp Leu Glu Glu Asp Asp Ser Gin lie Phe Val Lys 
145 150 155 160 

Phe Phe Arg Phe His Lys Cys Tyr Asp Leu He Pro Thr Ser Ala Lys 
165 170 175 

Leu Val Val Phe Asp Thr Gin Leu Leu Val Lys Lys Ala Phe Tyr Ala 
180 185 190 

Leu Val Tyr Asn Gly Val Arg Ala Ala Pro Leu Trp Asp Ser Glu Lys 
195 200 205 

Gin Gin Phe Val Gly Met Leu Thr He Thr Asp Phe lie Lys He Leu 
210 215 220 

Gin Met Tyr Tyr Lys Ser Pro Asn Ala Ser Met Glu Gin Leu Glu Glu 
225 230 235 240 
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His Lys Leu Asp Thr Trp Arg Ser Val Leu His Asn Gin Val Met Pro 
245 250 255 

Leu Val Ser lie Gly Pro Asp Ala Ser Leu Tyr Asp Ala lie Lys lie 
260 265 270 

Leu lie His Ser Arg He His Arg Leu Pro Val He Asp Pro Ala Thr 
275 280 285 

Gly Asn Val Leu Tyr He Leu Thr His Lys Arg He Leu Arg Phe Leu 
290 295 300 

Phe Leu Tyr He Asn Glu Leu Pro Lys Pro Ala Tyr Met Gin Lys Ser 
305 310 315 ** 320 

Leu Arg Glu Leu Lys lie Gly Thr Tyr Asn Asn He Glu Thr Ala Asp 
325 330 335 

Glu Thr Thr Ser He He Thr Ala Leu Lys Lys Phe Val Glu Arg Arg 
340 345 350 

Val Ser Ala Leu Pro Leu Val Asp Ser Asp Gly Arg Leu Val Asp He 
355 360 365 

Tyr Ala Lys Phe Asp Val He Asn Leu Ala Ala Glu Lys Thr Tyr Asn 
370 375 380 

Asp Leu Asp Val Ser Leu Arg Lys Ala Asn Glu His Arg Asn Glu Trp 
385 390 395 400 

Phe Glu Gly Val Gin Lys Cys Asn Leu Asp Glu Ser Leu Tyr Thr lie 
405 410 415 

Met Glu Arg lie Val Arg Ala Glu Val His Arg Leu Val Val Val Asp 
420 425 430 

Glu Asn Arg Lys Val He Gly He He Ser Leu Ser Asp He Leu Leu 
435 440 445 

Tyr Leu Val Leu Arg Pro Ser Gly Glu Gly Val Gly Gly Ser Glu Ser 
450 455 460 

Ser Leu Arg Ala Ser Asp Pro Val Leu Leu Arg Lys Val Ala Glu Val 
465 470 475 480 

Glu He Pro Ala Thr Ala Ala Ala Ala Thr Thr Thr Thr Pro Pro Arg 
485 490 495 

Ser Pro Ser Ala Gly Ser Gly Asn Arg Ser Leu He Glu Asp He Pro- 
500 505 510 

Glu Glu Glu Thr Ala Pro Ala Arg Ser Asp Asp Ala Asp Ser Asp Asn 
515 520 525 

Asn Lys Ser Ala Ser Glu Asp Lys Ala Asn Asn Asn Gin His Asp Gin 
530 535 540 

Thr Thr Thr Ala Ala Thr Ala Asn Gly Asp Ser Asn Asn Ser Pro Val 
545 550 555 560 

Glu Val Ser Phe Ala Asp Glu Ala Gin Glu Glu Glu Ala Ala Asp Gin 
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565 570 575 

Val Glu Arg Ser Asn Cys Asp Asp Asp Asp Gin Pro Ala Leu Ala Glu 
580 585 590 

lie Glu Arg Lys Asn Ala Ser Met Asp Asp Asp Glu Asp Asp Gly Met 
595 600 605 

Ser Ser Ala Val Ser Ala Ala Ser Ala Leu Gly Gin Ser Leu Thr Pro 
610 615 620 

Ala Ala Gin Glu Met Ala Leu Val Ser Glu 
625 630 

<210> 65 

<211> 2430 

<212> DNA 

<213> Drosophila melanogaster 



<400> 65 



atgcccgaca 


cggaaatcat 


cgttaccaat 


cr c c cr cr crcra err 




ggegagee tc 


oU 


atcgtggtat 


ccaatcggtt 


gccgtttgtg 


cttatccgag 




^ya Ly ay LLy 


i o n 

J_Z u 


gaacgcaggg 


ccagtgccgg 


tggcctggtg 


actgcagtgt 


cf c c c cr cr t crcr t* 




1 BO 


agtggtctct gggtgggctg 


gtcgggtatc 


cacttgaagg 


a tcctaacga 


cr cr c c s 1 1 c cc 


A r± w 


gagtccaatc 


ccaacgatca 


gactccgact 


gctggcctca 


agtccgagca 


crcr t cr cr t cr t c r 1 

3 53 '—53 53 "—53 


1 Of) 

J U u 


gtcaacatcg 


attcgaagat 


cttcgatagc 


tactacaacg 


cratactacaa 


caacratcttr 




tggccactgt 


tccactcgat 


gccgggaaga 


gccaacttcg 


gaggegaaca 


ctacrcaccrac 


420 


tatgtcactg 


tcaacaagca 


cttcgccgtg 


cggaccatcg 


aggctctgga 


gaagtgcctg 


480 


gccaaaaacc 


agggcagcga 


gaagagtcca 


ccgattgtct 


ggatccacga 


ctaccatctc 


540 


atgctggccg 


ccaattgggt 


gcgcgagcac 


gecgaggaga 


agaacctgcc 


ctgccgactg 


600 


gctttcttcc 


tgcacatccc 


attcccgcca 


tgggacatct 


tccgcctgct 


gccctggtcc 


660 


gatgagatcc 


tacagggtat 


gttgggttgt 


gacctggtag 


gcttccatat 


tcaggactat 


720 


tgccttaact 


ttgtggactg 


ctgccagcgc 


aatctegget 


gccgtgtgga 


cagaaacaat 


780 


ctgctggtgg aacatggcgg gcgcaccgtt 


cgcgtccgcc 


cgcttcccat 


tggtattccc 


840 


tacgaacgct 


tcgttaattt 


ggccacgacc 


gcgcccaagg 


tgetaaagae 


atccaagatg 


900 


caaatcatcc 


tgggagtgga 


ccgactggac 


tacaccaagg 


gcctcgtcca 


tegecttatg 


960 


gcttttgagg 


cgctgctgct 


gaagtatccg 


cagcacaagg 


agaaggtgag 


cctgctgcag 


1020 


atctcggtgc 


cgtcgcgaac 


cgatgtaaaa 


gagtaceggg 


agctgaagga 


ggaggtggac 


1080 


cagctggtgg 


gccgcatcaa 


cggacgcttt 


accacagcca 


actgggcgcc 


catacgctac 


1140 


atctacgact 


atgtcagcca agacgagttg gctgctttgt 


acagggatgc 


ggctgtttgc 


1200 


ctggtaactc 


cacttcgcga 


tggcatgaac 


ctggtggcca 


aggagttcgt 


ggcctgccag 


1260 
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atcaacgagg tgcccggcgt gctggtcatc tcaccgttcg caggagccgg cgagatgatg 1320 

cacgaggcgc tgctctgcaa tccgtacgag gtgaacgagg ccgccgaggt gatccaccga 1380 

gcactgacca tgcccgagga tgagcgcgtc ctacgtatgg ctcggctgcg ccgtcgtgaa 1440 

gccgagtgcg atgtgagcca ctggatgcgt tgtttcctaa aggcggtggg cgctctggag 1500 

atggatgatg tgggcaccac cattatgcag ccagtgtccg tggacgattt cgatgactac 1560 

ttactgaaat acatcggcta taaccacaag ttggctctgc tgctggacta cgacggaacc 1620 

ttggcgccca ttgctcctca tcctgatctg gccacgctct cgcccgaaat taagaatgta 1680 

ctatataagc tgtccaatca ctcggacgtc tacgtggccg tcatctcggg tcgcaacgtg 1740 

gacaatgtca agaagatggt tggcatcgag ggcataacct atgcgggcaa tcacggtcta 1800 

gagatccttc atccggacgg cagcaagttc gtacacccca tgcccatgga gtacgaaaag 1860 

aaggtcagtg acctgctgaa ggctctgcag gattccgttt gccgcgacgg cgcttgggtg 1920 

gagaataagg gggcgttgct aacgttccac taccgagaga cgcccaatca tctgagggga 1980 

gctatggttg acaaggcgcg ctccttgatc gagaagtacg gcttcaaggc cacggaggcg 2040 

cattgcgctc tggaagctcg tccgccggtg cagtggaata agggtcgtgc ctcgatctac 2100 

atcctgcgca catccttcgg cgtggactgg aacgaacgca tcaagattat ctatgtgggt 2160 

gacgatctaa cagacgagga cgccatggtg gctctgaagg gtatggcgcg aactttccgt 222 0 

gtgacatcgt cggatattgt gaagaccgct gcggatcatc gactgccctc cacagactcc 2280 

gtgtacaccc tgctgaaatg ggtggaacga cacttcatgg gacgcaaggc gcgcgccaat 2340 

tcgctgacct acaggcccac caagggcgac ggtgtccaga tgcagatgtc cc tggaggtg 2400 

gccgcttcag cgaacaatct ggaggtgtga 243 0 

<210> 66 
<211> 809 
<212> PRT 

<213> Drosophila inelanogaster 
<400> 66 

Met Pro Asp Thr Glu lie lie Val Thr Asn Ala Gly Glu Pro Ser Thr 
15 10 15 

Lys Ala Ser Leu lie Val Val Ser Asn Arg Leu Pro Phe Val Leu He 
20 25 . 30 

Arg Asp Pro Lys Thr Asp Glu Leu Glu Arg Arg Ala Ser Ala Gly Gly 
35 40 45 

Leu Val Thr Ala Val Cys Pro Val Val He Lys Gly Ser Gly Leu Trp 
50 55 60 



127 



WO 02/057455 



PCT/US02/01568 



Val Gly Trp Ser Gly lie His Leu Lys Asp Pro Asn Glu Ala lie Pro 
65 70 75 80 

Glu Ser Asn Pro Asn Asp Gin Thr Pro Thr Ala Gly Leu Lys Ser Glu 
85 90 95 

Gin Val Val Ser Val Asn lie Asp Ser Lys lie Phe Asp Ser Tyr Tyr 
100 105 110 

Asn Gly Cys Cys Asn Lys lie Phe Trp Pro Leu Phe His Ser Met Pro 
115 120 125 

Gly Arg Ala Asn Phe Gly Gly Glu His Trp His Asp Tyr Val Thr Val 
130 135 i4 0 

Asn Lys His Phe Ala Val Arg Thr He Glu Ala Leu Glu Lys Cys Leu 
145 150 155 "* 160 

Ala Lys Asn Gin Gly Ser Glu Lys Ser Pro Pro He Val Trp He His 
165 170 175 

Asp Tyr His Leu Met Leu Ala Ala Asn Trp Val Arg Glu His Ala Glu 
180 185 190 

Glu Lys Asn Leu Pro Cys Arg Leu Ala Phe Phe Leu His He Pro Phe 
195 200 205 

Pro Pro Trp Asp He Phe Arg Leu Leu Pro Trp Ser Asp Glu He Leu 
210 215 220 

Gin Gly Met Leu Gly Cys Asp Leu Val Gly Phe His He Gin Asp Tyr 
225 230 235 240 

Cys Leu Asn Phe Val Asp Cys Cys Gin Arg Asn Leu Gly Cys Arg Val 
245 250 " 255 

Asp Arg Asn Asn Leu Leu Val Glu His Gly Gly Arg Thr Val Arg Val 
260 265 270 

Arg Pro Leu Pro He Gly He Pro Tyr Glu Arg Phe Val Asn Leu Ala 
275 280 285 

Thr Thr Ala Pro Lys Val Leu Lys Thr Ser Lys Met Gin He He Leu 
290 295 300 

Gly Val Asp Arg Leu Asp Tyr Thr Lys Gly Leu Val His Arg Leu Met 
305 310 315 ^ 320 

Ala Phe Glu Ala Leu Leu Leu Lys Tyr Pro Gin His Lys Glu Lys Val 
325 330 335 

Ser Leu Leu Gin He Ser Val Pro Ser Arg Thr Asp Val Lys Glu Tyr 
340 345 350 

Arg Glu Leu Lys Glu Glu Val Asp Gin Leu Val Gly Arg He Asn Gly 
355 360 365 

Arg Phe Thr Thr Ala Asn Trp Ala Pro He Arg Tyr He Tyr Asp Tyr 
370 375 380 

Val Ser Gin Asp Glu Leu Ala Ala Leu Tyr Arg Asp Ala Ala Val Cys 
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385 390 395 400 

Leu Val Thr Pro Leu Arg Asp Gly Met Asn Leu Val Ala Lys Glu Phe 
405 410 ^ 415 

Val Ala Cys Gin lie Asn Glu Val Pro Gly Val Leu Val He Ser Pro 
420 425 430 

Phe Ala Gly Ala Gly Glu Met Met His Glu Ala Leu Leu Cys Asn Pro 
435 440 445 

Tyr Glu Val Asn Glu Ala Ala Glu Val He His Arg Ala Leu Thr Met 
450 455 460 

Pro Glu Asp Glu Arg Val Leu Arg Met Ala Arg Leu Arg Arg Arg Glu 
465 470 475 480 

Ala Glu Cys Asp Val Ser His Trp Met Arg Cys Phe Leu Lys Ala Val 
485 490 495 

Gly Ala Leu Glu Met Asp Asp Val Gly Thr Thr He Met Gin Pro Val 
500 505 510 

Ser Val Asp Asp Phe Asp Asp Tyr Leu Leu Lys Tyr He Gly Tyr Asn 
515 520 525 

His Lys Leu Ala Leu Leu Leu Asp Tyr Asp Gly Thr Leu Ala Pro He 
530 535 540 

Ala Pro His Pro Asp Leu Ala Thr Leu Ser Pro Glu He Lys Asn Val 
545 550 555 560 

Leu Tyr Lys Leu Ser Asn His Ser Asp Val Tyr Val Ala Val lle Ser 
565 570 575 

Gly Arg Asn Val Asp Asn Val Lys Lys Met Val Gly He Glu Gly He 
580 585 590 

Thr Tyr Ala Gly Asn His Gly Leu Glu He Leu His Pro Asp Gly Ser 
595 600 605 

Lys Phe Val His Pro Met Pro Met Glu Tyr Glu Lys Lys Val Ser Asp 
610 615 620 

Leu Leu Lys Ala Leu Gin Asp Ser Val Cys Arg Asp Gly Ala Trp Val 
625 630 635 . 640 

Glu Asn Lys Gly Ala Leu Leu Thr Phe His Tyr Arg Glu Thr Pro Asn 
645 650 655 

His Leu Arg Gly Ala Met Val Asp Lys Ala Arg Ser Leu He Glu Lys 
660 665 670 

Tyr Gly Phe Lys Ala Thr Glu Ala His Cys Ala Leu Glu Ala Arg Pro 
675 680 685 

Pro Val Gin Trp Asn Lys Gly Arg Ala Ser He Tyr He Leu Arg Thr 
690 695 700 

Ser Phe Gly Val Asp Trp Asn Glu Arg He Lys He He Tyr Val Gly 
705 710 715 720 
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Asp Asp Leu Thr Asp Glu Asp Ala Met Val Ala Leu Lys Gly Met Ala 
725 730 735 

Arg Thr Phe Arg Val Thr Ser Ser Asp lie Val Lys Thr Ala Ala Asp 
740 745 " 750 

His Arg Leu Pro Ser Thr Asp Ser Val Tyr Thr Leu Leu Lys Trp Val 
755 760 765 

Glu Arg His Phe Met Gly Arg Lys Ala Arg Ala Asn Ser Leu Thr Tyr 
770 775 780 

Arg Pro Thr Lys Gly Asp Gly Val Gin Met Gin Met Ser Leu Glu Val 
785 790 795 800 

Ala Ala Ser Ala Asn Asn Leu Glu Val 
805 

<210> 67 
<211> 567 
<212> DNA 

<213> Drosophila melanogaster 
<220> 

<221> misc^feature 

<222> (1) . . (567) 

<223> n = a, t, c, or g 



<400> 67 
gctttttagc 


gctcgttaac 


tccagcgttt 


cgttttgcgt 


ctttgtttgt 


tccgttttta 


60 


gtcttttcgc 


cgccttttgt 


tttcgcaatt 


tttttttgct 


caatttttaa 


tgcaatttcc 


120 


acgcttaact 


gcactttttg 


ccatttcgct 


tgttattcct 


gtttcttctg 


atgttgctgt 


180 


ttctgttttt 


gcacagcatt 


tatttacacg 


aaatacaccc 


acaatcacac 


acacaggcac 


240 


aagctcaagc 


aaacgcacac 


aatggcaggc 


gaccggaaac 


agacagagac 


aaaatatgta 


300 


cacaatttgc 


agcgctctcg 


ttccctccgg 


tgcattccaa 


attcaaatta 


ctgttgcagc 


360 


tcttccagtt 


atggttatcg 


ttcgccttgt 


tccaatcctg 


caaatcagat 


ctgagcgctc 


420 


cggtcgctca 


tcaagtggcc 


tttgtcctgc 


ccgaggactc 


ggatttgcgg atctgcagat 


480 


ctggactggg 


gatctangtc 


tggactctgt 


caggagtcga 


gtcttcgcat 


cttcttcaag 


540 


tatctttttc 


aatatccatg 


cgatttc 








567 



<210> 68 

<400> 68 
000 

<210> 69 

<211> 528 

<212> DNA 
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<213> Drosophila melanogaster 
<220> 

<221> misc_f eature 

<222> (1) . . (528) 

<223> n = a, t, c, or g 



<400> 69 
caattgatat 


crcrtacatttcr 


fc t ac cert tth 


ttctttttta 


y day LUdL>uy 




fin 


cgtatacaca 


tgtaccggat 


tgtgtacggg 


ttcatttatt 


tttaaagcat 


tcaatgtagt 


120 


attatgggaa 


tgtgaaaatt 


aatcgaagct 


tatcacctgt 


tgtactgatc 


aattttatct 


180 


atctttccgt 


ttcgcgtgtg 


tgggagtgta 


ttagagatgg 


ttttagggtt 


gtcaaactat 


240 


tgaaaattaa 


tcgattgtta 


ccattccagt 


tacattttaa 


tgaaatctct 


ggacattctt 


300 


cgaaaattgt 


ttgtttttga 


ctggcccaat 


ttaaatgtgt 


ttatctaagc 


tcaattacag 


360 


atgggcatat 


ttgtatgtag 


caaataggca 


atgtgttaat 


gattgtgatc 


acagatcacc 


420 


ttgcatacct 


gtagtccctc 


tgcaattaaa 


tgctttttta 


gcatatgagg 


tgaaagtgaa 


480 


ggtcattaat 


atttgcatat 


ggaaatgttt 


aegcagegan 


aatgeega 




528 



<21,0> 7 0 

<400> 70 
000 

<210> 71 

<211> 318 

<212> DNA 

<213> Drosophila melanogaster 

misc__f eature 
(1) . . (318) 
n = a, t, c, or g 



<400> 71 



aaacatccgt 


cgaaagctaa 


atgtttcact 


gatctgaaat 


gttttcgagt 


cgataagcat 


60 


tgtagcattg 


agcaattaga 


actttgctcc 


gataaaggtt 


tttaaaatac 


gaagaatata 


120 


ggagcatagg 


aacacaaaaa 


taggaagtac 


aaaatactat 


atatactcat 


ttgagattac 


180 


agagaacaaa 


ganaagaagc 


aatagttana 


cccacgtaat 


gataaatatt 


atctgaaatg 


240 


agtaactcca 


gegtaaatta 


caaaaattaa 


tgctgaaaca 


ctgaatcaca 


gatgtaaggt 


300 


agtttccatt 


cgacccaa 










318 



<210> 72 
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<400> 72 
000 

<210> 73 

<211> 687 

<212> DNA 

<213> Drosophila melanogaster 

<400> 73 



tggaacgccg 


cagcggtuaa 


acgtggactc 


ttgagcagcc 


gaagaagctc 


gcttccgaaa 


60 


ccgccaaac u 


gaagcacaafc 


cgcgttcttt 


gagtggaaac 


gccagcacaa 


ataagaaaca 


120 


gccccaatca 


aagtcaaatc 


aaaacaacac 


taattcatct 


ctgcgactgg 


aaatcaatat 


180 


tccaattctt 


caagccaaat 


aaatagaaaa 


caaaatccca 


gtgaagcaag 


aagtgcattc 


240 


gattttcctg 


ctcgtggagc 


tattggtatt 


tttaaatcgc 


tgaccgcaga 


atatttctac 


300 


tgcttaaaat 


agacggcaac 


atacaaaaaa 


gtgatgccgc 


caaaacagaa 


ataaaccgaa 


360 


aaccaaaagg 


gtaaaaactc 


gaaagtgcca 


aaaaaaaaac 


aaataaaaca 


agaatttcac 


420 


ttcgaaaaag 


tgcgtgttct 


aaaaatatag caacaaatac 


aaaaccgcaa 


caaagaagta 


480 


gcaaatggga 


ttattttgct 


gcccaactca 


acacaaaact 


gcattttgtt 


gaattgtata 


540 


ttcaatctgg 


aaaagcaaag 


tgtcaaagtg 


tagtgcaaaa 


atatttataa 


atctctgcca 


600 


aaacatatac 


aaccgacgaa 


acgagagaag 


cgtattctac 


tcacatttcg 


tgcattttat 


660 


acagattttc 


ggttttttgg 


ggaaaaa 
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<210> 


74 


<400> 


74 


000 




<210> 
<211> 
<212> 
<213> 


75 
27 
DNA 

Ar t i f i c ial / Unknown 


<220> 
<221> 
<222> 
<223> 


misc_feature 
(1) . . (27) 
primer 


<400> 


75 



actgtgcgtt aggtcctgtt cattgtt 27 

<210> 76 

<211> 24 

<212> DNA 

<213> Artificial /Unknown 
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<220> 

<221> misc__feature 

<222> (1)..(24) 

<223> primer 



<400> 76 

cacccaaggc tctgctccca caat 24 



<210> 


77 


<211> 


23 


<212> 


DNA 


<213> 


Ar t i f i c i a 1 / Un known 


<220> 




<221> 


misc_f eature 


<222> 


(1) . . (23) 


<223> 


primer 


<400> 


77 


caatcatatc gctgtctcac tea 


<210> 


78 


<211> 


26 


<212> 


DNA 


<213> 


Artificial /Unknown 



23 



<220> 

<221> misc_feature 
<222> (1)..(26) 
<223> primer 

<400> 78 * " 

ccttagcatg tccgtggggt ttgaat 2 6 



<210> 


79 


<211> 


28 


<212> 


DNA 


<213> 


Artificial/Unknown 


<220> 




<221> 


mis cofeature 


<222> 


(1) . . (28) 


<223> 


primer 


<400> 


79 



cttgccgacg ggaccacctt atgttatt 28 

<210> 80 

<211> 19 

<212> DNA 

<213> Artificial /Unknown 
<220> 
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<221> 
<222> 
<223> 



mis cofeature 
(1) . . (19) 
primer 



<400> 80 

tgtcggcgtc atcaactcc 



19 



<210> 81 

<211> 29 

<212> DNA 

<213> Artificial/Unknown 
<220> 

<221> misc_feature 

<222> (1)..(29) 

<223> primer 

<400> 81 

gtaacgctaa tcactccgaa caggtcaca 29 

<210> 82 

<211> 25 

<212> DNA 

<213> Art if icial/Unknown 
<220> 

<221> misc_f eature 

<222> (1)..(25) 

<223> primer 



<210> 83 

<211> 22 

<212> DNA 

<213> Artificial /Unknown 
<220> 

<221> misc_feature 

<222> (1)..(22) 

<223> primer 



<400> 83 

acacaacctt tcctctcaac aa 22 



<210> 84 

<211> 24 

<212> DNA 

<213> Artificial/Unknown 
<220> 

<221> misc_f eature 



<400> 82 

gaattcactg gccgtcgttt tacaa 



25 
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<222> 
<223> 



(1) - . (24) 
primer 



<400> 84 

gagtacgcaa agctttaact atgt 



24 



<210> 85 

<211> 23 

<212> DNA 

<213> Artificial /Unknown 
<220> 

<221> misc_f eature 

<222> (1) . . (23) 

<223> primer 

<400> 85 

tgaccacatc caaacatcct ctt 23 

<210> 86 

<211> 25 

<212> DNA 

<213> Artificial /Unknown 

<220> • J-'- r> r-;Jt/-; -ju- ■ 

<221> misc_feature 

<222> (1) . . (25) 

<223> primer 



<210> 87 

<211> 19 

<212> DNA 

<213> Artificial /Unknown 
<220> 

<221> misc_feature 

<222> (1) . . (19) 

<223> primer 

<400> 87 

gacactcaga atactattc 19 



<400> 86 

gcatcacaaa aatcgacgct caagt 



25 
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